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EXECUTIVE SUMMARY 
BACKGROUND 

Engineers have provided critical support to virtually every military operation our Armed Forces 
have conducted over the past decade.  However, they have often relied on hard work and quick 
thinking in the field to overcome significant deficiencies in their ability to deploy quickly and 
provide a timely, effective response to operational requirements.  Accordingly, the Joint Staff J-4 
commissioned Science Applications International Corporation (SAIC) to assess combat service 
support general engineering capabilities and develop a plan to improve engineer support to the 
Combatant Commands for the complete range of military operations.  This effort covered only 
the combat service support general engineering dimension of military engineering.  It did not 
include combat engineer direct support of maneuver forces, topographic or geospatial 
engineering, the military engineering requirements for Homeland Security, or facility support 
engineering. 

METHODOLOGY:   

SAIC’s approach to this assessment is 
depicted in this figure. We identified 
engineer “challenges” by comparing 
requirements to existing capabilities 
to identify shortfalls in capabilities 
required to support the Combatant 
Commands in both contingency and 
major combat operations. We then 
developed integrated recommended 
solutions to meet these challenges and 
get the right engineers to the right 
places at the right times to provide 
critical engineer support. 

After the terrorist attacks of 
September 11, 2001, the contract was modified to take into account the Quadrennial Defense 
Review and to analyze engineer support for the Global War on Terrorism.  As we conducted our 
analytical effort to develop recommendations for fixing shortfalls in engineer capability, we 
incorporated the requirement to transform the joint engineer force to a capabilities-based force. 

Study Approach

Requirements vs.
• OPLAN/CONPLAN
• TEP
• Policies
• Contractor Capabilities
• SSC/HADR Historical 

Review
• FLOW, JULLS, AARs 
• JMRR Issues
• Survey
• Interviews

Capabilities
• Forces For Memo
• Engr Unit Capabilities
• OPLAN/CONPLAN
• Contractor Capabilities
• Historical Review
• QDR
• DPG
• CPG
• CINC & Service Visits 

Future Reqmts
• Shortfalls
• CINC Issues
• Service Issues

Recommendations
• Prepo 

(Ashore, Afloat, Contractor)
• Contractor

(US, Host Ctry, 3rd Ctry)
• Jt Engr Training
• Force Structure
• Force Flow (Lift)
• Reduce Requirements
• Other good ideas

Qualitative and Quantitative Analysis

9-11
QDR

War on Terrorism
Capabilities-

Based
Force

Our assessment of capabilities and requirements included: 
Reviewing engineer requirements in most major theater-level plans. • 

• 
• 

• 

Analyzing engineer participation in all major operations since 1989. 
Assessing the capability of the economies of 45 countries to meet US construction support, 
Reception, Staging, Onward Movement and Integration (RSOI), and operational 
infrastructure requirements. 

Developing a register of all combat service support general engineer capabilities resident in 
US engineer forces. 
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• Visiting each Combatant Command and Service Headquarters and JFCOM’s MILLENNIUM 
CHALLENGE 02 Experiment 

Conducting an engineer capabilities multiplier workshop with engineer representatives from 
the Combatant Commands and Services. 

• 

• Reviewing DoD transformation guidance in the 2001 Quadrennial Defense Review (QDR) 
and the Defense Planning Guidance (DPG). 

RECOMMENDATIONS: 

We organized our recommendations into three sections:  Engineer Support for Contingency 
Operations, Engineer Support for Major Combat Operations, and Engineer-related 
Transformation Challenges. 

Engineer Support for Contingency Operations 
Challenges:  In our discussions with the Combatant Commands and the Joint and Service Staffs, 
we identified major challenges in three different areas: 
Planning:  Engineer planning efforts of the different echelons of command are difficult to 
integrate and synchronize, increasing planning times.  Additionally, antiquated and inadequate 
engineer planning tools make it difficult to calculate engineer requirements and match them to 
capabilities. 
Deployability:  Engineer equipment is by nature heavy and bulky and requires a large amount of 
scarce lift, and engineer construction missions require large amounts of logistic support.  
Compounding this problem, engineer prepositioned (PREPO) equipment generally is not 
properly located, resourced, or configured to support contingency operations, and personnel caps 
often restrict the numbers of engineers who can be deployed.   
Execution: Although home station operational readiness rates for engineer construction 
equipment are acceptable, they tend to decline significantly during protracted operations.  Lack 
of common equipment among Services make interoperability a challenge and precludes 
equipment exchanges. 

Recommended Solutions:  By taking advantage of the best ideas of forward thinkers throughout 
the joint engineer community, we developed nine integrated sets of recommended solutions for 
meeting the above challenges: 
Substituting Engineer Information for Engineer Mass: Decreases the mass of engineer forces 
that have to be deployed by increasing the information available on what they will be required to 
do.  This allows more precise tailoring of the deploying force and reduces wasted effort once it 
arrives. This information-based recommended solution includes achieving interoperability 
among the Services’ different information collection and analysis capabilities, developing new 
engineer planning and execution tools, and including an engineer-specific database in the Global 
Combat Support System (GCSS).   
Leasing PREPO Equipment for Early Deploying Engineer Units: Uses leased PREPO 
equipment that can be selectively deployed from forward engineer PREPO sites (mini-depots) to 
equip tailored engineer units that deploy from CONUS only with personnel. This approach not 
only provides greater operational flexibility and equipment reliability, it also saves a significant 
amount of lift. 
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Modernizing Engineer Equipment Fleets through Leasing: Recommends an assessment of the 
advisability of modernizing more of the construction engineer equipment fleets via leasing.  This 
would apply the lessons learned from the mini-depot concept to determine the costs and benefits 
of leasing vs. buying to maintain modern, reliable engineer equipment fleets.   
Improving Construction Material (Class IV) Availability: Uses the engineer information 
solution above to leverage the Defense Logistics Agency’s Class IV PREPO initiatives and 
advances in civilian construction material technology. 
Modernizing Construction Techniques, Equipment, and Materials: Recommends investing in 
civilian technologies to increase unit productivity in order to provide the same capability with 
reduced lift.  Technologies include laser and Global Positioning System (GPS) controls on 
earthmoving equipment, modern gas-powered nailers, shotcrete-covered polystyrene/welded 
wire mesh panels for vertical construction, and new materials for rapid runway repair as 
examples of ways to decrease lift requirements by increasing the productivity of engineer 
equipment and personnel and thus reducing the numbers that have to be deployed. 
Increasing Access to Prepositioned and WRM Assets: Allows access to PREPO and War 
Reserve Materiel (WRM) for contingency operations, using the engineer information capability 
described earlier to aid in materiel release decisions. 
Modularizing Army Combat Heavy Engineer Forces: Increases their utility for contingency 
operations by training, organizing, and equipping them not only to operate as battalions and 
companies in Major Combat Operations (MCO) but also to operate as small, tailored, modular 
teams for contingency operations. 
Standardizing Beddown Facilities Among Services: Allows inter-Service engineer support for 
erecting beddown facilities by standardizing the basic “building blocks” of the Services’ 
different beddown sets. 
Enhancing Engineer Contractor Support: Recommends technically competent quality 
assurance for contracted engineer construction, amending DoD funding guidelines to allow 
Operations and Maintenance (O&M) funds to be spent for “permanent” contingency 
construction, and replacing some low-demand engineer capabilities with contract support.  

Engineer Support For Major Combat Operations  
Although recent operations have highlighted the challenges engineers face in supporting 
contingency operations, we identified several major shortfalls in other capabilities needed to 
support MCOs as well.  We developed specific recommendations for each shortfall. 

Challenges and Recommended Solutions:   
Fixing Float Bridge and Temporary Fixed-span Bridging Shortfalls: Current inventories of 
assault float bridge units are inadequate to support the numbers of assault river crossings 
required by MCOs.  This problem is compounded by inadequate stocks of the temporary fixed 
bridging needed to free float bridges for subsequent assault operations.  We recommend 
purchasing and stockpiling Korean-manufactured commercial bridge sets as a short-term 
solution.  For a long-term solution, we recommend developing a carbon-fiber composite material 
version of the vintage Bailey bridge. 
Increasing Operational Level Mobility in CSS General Engineering Units: Most CSS general 
engineering units are only about 25 percent mobile with organic transportation.  This is adequate 
for tactical operations but not for movement over operational distances (e.g., from a Seaport of 
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Debarkation [SPOD] to a tactical assembly area).  We recommend an information-based solution 
(using the engineer information systems described previously) to track civilian heavy equipment 
transporters in the region that can be contracted to move heavy engineer equipment. 
Training Personnel for Joint Engineer Positions: Most personnel newly assigned to joint 
engineer positions have little knowledge of engineer capabilities beyond their own Services, 
reducing their effectiveness until they acquire the necessary familiarity on the job.  We 
recommend a short joint engineer module in Service engineer advance courses programs backed 
by a web-based self-paced instruction program.  

Engineer-Related Transformation Challenges  
Challenges:  The War on Terrorism, the QDR, and the DPG all show a pressing need to 
transform engineer forces as part of the transformation of the overall force.  Given the unique 
roles and heavy requirements placed upon engineers, the joint engineer force may have to change 
more than the rest of the force.  Most importantly, engineer transformation must be joint 
engineer transformation.  We identified three closely related challenges the joint engineer 
community faces in transformation and developed recommended solutions for each. 

Recommended Solutions:   
Determining What the Transformed Joint Engineer Force Should Look Like: We found that 
available data and our antiquated planning process did not support a “demand/supply” 
quantitative approach to determining what engineer capabilities are required in what quantities.  
We clearly need a different approach to provide the “dimensions” of a capabilities-based joint 
engineer force.  We recommend that the joint engineer community become fully engaged in the 
recently begun JS J-8 effort to develop a scenarios-based quantitative analysis of the total 
capabilities-based force.  It is critically important that the J-8 scenarios realistically portray 
engineer requirements and that the approach has sufficient “granularity” to identify the types and 
quantities of capabilities required for “below the line” forces, including engineers. 
Guiding Joint Engineer Force Transformation: We identified a critical need for an integrated 
and synchronized joint approach to engineer transformation and found that most members of the 
joint engineer community acknowledge this need.  However, there is no process to develop this 
common approach or to integrate engineers into joint experimentation, a critical dimension of 
force transformation.  We recommend an annual engineer General Officer/Flag Officer (GO/FO) 
conference to discuss areas of joint concern, present potential courses of action, and develop an 
engineer “united front” to support essential engineer transformation initiatives. We also 
recommend development of an engineer cell at JFCOM J-9 to develop engineer issues for joint 
transformation experiments. 
Staffing Joint Engineer Transformation: We did a rough order of magnitude estimate of the 
required staffing support for all 22 of the recommend solutions we proposed.  Providing the 
required oversight and staff support for these might require a joint staff engineer transformation 
element of up to six personnel.  We recommend that the Joint Staff review this study and 
determine if joint engineer transformation is an essential Joint Staff mission and, if so, who 
should be chartered and resourced to accomplish it. 
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CONCLUSION 
This study is the first comprehensive attempt in recent memory to assess joint engineer 
requirements and capabilities.  As such, it provides a detailed and comprehensive perspective of 
joint engineer forces and the challenges and opportunities they face.  The need for a joint, 
integrated process to transform engineers to meet the needs of today and tomorrow is clear.  The 
scope of the required joint engineer transformation effort is significant, and no one should 
underestimate the difficulty involved.  Individually, each Service engineer community lacks the 
influence and resources to manage change of this magnitude.  But collectively, for a joint 
engineer community, none of this is insurmountable. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Report  5



 A PATH TO THE FUTUREA PATH TO THE FUTURE ENGINEER CAPABILITES
ANALYSIS

ENGINEER CAPABILITES
ANALYSIS

CAPABILITIES ANALYSIS 
ENGINEER CAPABILITIES STUDY: 

A PATH TO THE FUTURE 
 

SECTION 1 – INTRODUCTION 
1.1  Overview 
This study represents the first comprehensive attempt in recent memory to assess joint engineer 
capabilities within the US military and to recommend actionable alternatives to improve engineer 
support.  The engineer capabilities analysis is supported by a detailed operational plans 
assessment; a historical analysis of engineer deployments; a civil construction market research 
review; on-site discussions with Combatant Command (CINC) Engineers; a Combatant 
Command and Service Subject Matter Expert workshop; and a visit to observe JFCOM’s 
MILLENNIUM CHALLENGE 02 (MC02) experiment.  This study measures engineer 
capabilities beyond traditional yardsticks.  The study utilizes analytical constructs, qualitative 
assessments, and other innovative approaches supported by projected cost implications to 
provide a comprehensive look at both the challenges and the transformational solutions for the 
joint engineer force of today and tomorrow. 

Sponsored by the Joint Staff J-4 Engineer Division (J-4 ED), the study focused on the combat 
service support general engineering dimension of the engineer community.  Although the study 
identified and recorded key issues related to tactical engineering functions (providing tactical 
mobility, countermobility, and survivability support to maneuver forces), it did not develop 
solutions to these issues except in areas such as temporary fixed bridging, where combat service 
support general engineering and tactical engineering functions overlap.  It also did not review 
engineer topographic or geospatial responsibilities or facility support engineering functions.  
Consequently, the term “engineer” or “engineer community” as used throughout this report 
refers to combat service support general engineer functions unless otherwise noted. 

Although all recent DoD guidance clearly places Homeland Security as the top defense priority, 
we had great difficulty in identifying the military engineer dimension of it, although military 
engineers will most likely be heavily involved in key infrastructure protection and consequence 
management.  Because this defense area is still very much in a state of flux, even at the national 
strategy level, we did not believe it was cost effective to devote significant study resources to it.  
Clearly, it is a major concern for military engineers, particularly in the reserve components, and 
is certainly worthy of a separate, detailed study effort.  For these reasons, the following detailed 
discussion of engineer challenges and their associated recommended solutions does not include 
Homeland Security. 

1.2  Objective and Approach  
The objective of the study was to assess engineer capabilities and develop a plan to improve 
engineer support to the Combatant Commands for the complete range of military operations – 
major combat operations (MCO), small-scale contingencies (SSC) and humanitarian 
assistance/disaster relief (HA/DR).  To accomplish this objective, SAIC initially analyzed 
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engineer requirements and assessed these requirements against the new and evolving capabilities 
articulated in Defense Planning Guidance (DPG), Quadrennial Defense Review (QDR), and by 
Combatant Command and Service comments. This assessment identified various shortfalls in 
engineer organization and capability and subsequent analysis identified potential courses of 
action that addressed these shortfalls.  Our study approach is depicted below. 

Study Approach

Requirements vs.
• OPLAN/CONPLAN
• TEP
• Policies
• Contractor Capabilities
• SSC/HADR Historical 

Review
• FLOW, JULLS, AARs 
• JMRR Issues
• Survey
• Interviews

Capabilities
• Forces For Memo
• Engr Unit Capabilities
• OPLAN/CONPLAN
• Contractor Capabilities
• Historical Review
• QDR
• DPG
• CPG
• CINC & Service Visits 

Future Reqmts
• Shortfalls
• CINC Issues
• Service Issues

Recommendations
• Prepo 

(Ashore, Afloat, Contractor)
• Contractor

(US, Host Ctry, 3rd Ctry)
• Jt Engr Training
• Force Structure
• Force Flow (Lift)
• Reduce Requirements
• Other good ideas

Qualitative and Quantitative Analysis

9-11
QDR

War on Terrorism
Capabilities-

Based
Force

 
Using this qualitative and quantitative approach, this report examines current and future 
engineer-related challenges that impact Combatant Command supportability and engineer-related 
transformation challenges. 

All together, the report supports development of an actionable and integrated plan (by assigning 
priorities, responsibilities, and timelines) that builds Combatant Command and Service support 
for the study recommendations.  This support and consensus within the engineer community will 
help ensure continuity of Joint Staff (JS) J-4 efforts to develop an integrated and synchronized 
effort to meet the engineer challenges of today and tomorrow. 

1.3  Background and Purpose 
The need for this Engineer Capabilities Study (ECS) originated from three converging factors: 
(1) Hurricane Mitch and Kosovo After Action Reviews (AARs); (2) Focused Logistics Wargame 
(FLOW) ’99 “Major Issues”; and (3) the most recent Joint Warfighting Capabilities Assessment  
(JWCA) Call for Topics.  These factors and recent events reveal a significant deficiency in the 
ability of engineer forces to deploy quickly and provide effective support for maneuver forces in 
the Joint Operations Area (JOA).  The FLOW, Combatant Command reviews of current 
deliberate plans, recent SSCs, and humanitarian assistance/disaster relief (HA/DR) operations 
show that engineers are needed early in a crisis to prepare the way for follow-on forces and 
enable efficient execution of Joint Reception, Staging, Onward Movement, and Integration 
(JRSOI) requirements.  However, because engineer equipment is by necessity large and heavy, 
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extensive strategic lift is required to get engineers to the JOA.  Transporting this equipment early 
competes with the movement of other forces and critical supplies. Airlift is constrained and 
expensive, whereas sealift is most efficient but extremely slow. As a result of these factors, 
adequate engineer support cannot always be provided to the JOA. 

This study serves multiple purposes.  First, to validate engineer requirements and capabilities, 
taking into account the impact of current initiatives.  Second, to explore alternatives that can 
improve engineer response.  Third, to provide insights into the cost implications of alternatives. 

Unanticipated events in September 2001, including the war on terrorism and publication of the 
2001 QDR and DPG, highlighted the requirement for this report to address issues of engineer 
force transformation as well.  Because the operational requirements of the war against terrorism 
precluded key personnel from talking to the study team after September 11, 2001, the study was 
put on hold until March of 2002.  When the study resumed, the scope was expanded somewhat to 
include an analysis of the engineer implications of the QDR and DPG and lessons learned from 
current operations. 

Engineer Capabilities Study Purposes 

Validate Engineer Requirements and Capabilities 

Explore Alternatives to Improve Engineer Response 

Provide a rough ROM Cost Analysis of Alternatives 

Address JMMR and QDR Engineer Implications 

Discuss JV 2020 Engineering Capabilities (later deleted) 

 

 

 

 
 

 

 

 

This study was sponsored by the J-4 ED and conducted by Science Applications International 
Corporation (SAIC).  As a private, employee-owned research and engineering company, SAIC 
has maintained complete freedom, independence, and objectivity in constructing its analytical 
framework and following its research methodology during the course of this study.  Thus, the 
analyses, findings, conclusions, and recommendations are solely those of the SAIC Team and do 
not necessarily reflect the views the Joint Staff J-4 ED, its division chief, or its staff. 

The SAIC Team has benefited from the support and insights of the entire joint military engineer 
community and would like to thank the large number of staff officers, both on the Joint Staff and 
at the Combatant Commands’ and Services’ headquarters, who provided SAIC with invaluable 
data, interviews, existing research and reports on related subjects that were used in this study. 
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SECTION 2 – STUDY AREAS AND METHODOLOGY 
 
The research portion of this study examined two distinct areas shown below.  One of these areas, 
Assess Engineer Requirements, investigated three sub-areas.  
 

Engineer Capabilities Study Methodology 

Assess Engineer Requirements 

• Engineer Requirements of OPLANs, CONPLANs, FUNCPLANs, and TEPs (Plans Review) 
• Historical Analysis  
• Market Research and Assess Lessons Learned From Operations Noble Eagle and Enduring   
      Freedom 
Develop Inventory Matrix of Engineer Unit Capabilities 

A brief synopsis of the methodology employed for each area and the corresponding sub-areas 
follows.  Detailed descriptions of the study methodology and the analytical results are included 
in Annex A (Methodology and Analytical Results). 

2.1  Assess Engineer Requirements 
2.1.1  Plans Review 
We reviewed a total of 26 major plans identified by the Combatant Commands for analysis.  
These included most major theater-level operations plans (OPLANS), contingency plans 
(CONPLANS), functional plans (FUNCPLANs), and Theater Engagement Plans (TEPs). We 
identified all specified and implied engineer tasks and associated engineer units in each plan 
along with shortfalls in engineer capabilities. 

Specific insights from this process are included in the classified Plans Review Report in Annex 
A and Appendix 1 (Plans Review) to Annex A (Methodology and Analytical Results).  One 
general insight was that the nature of our hierarchical planning process makes it virtually 
impossible to identify the scope and magnitude of engineer requirements from a review of 
Combatant Command-level plans. 

2.1.2  Historical Analysis  

The original purpose of the Historical Analysis was to provide a historical review of the patterns 
of engineer deployments and employments for the period from Calendar Year 1989 to 2001.  A 
key goal of this task was to identify the deployments, the engineer units (equipment and 
personnel) involved, and tasks performed in sufficient detail to identify quantifiable levels of 
effort that would allow for development of graphical displays of engineer activities during 
deployments. 

We found that historical TPFDD data is not maintained anywhere and that historical data on 
engineer deployments is also not systematically maintained.  Consequently, we depended on 
extensive on-line data searches for information.  The websites we found provided varying levels 
of detail on the actual completed tasks and participating engineer units.  This made it difficult to 
accurately quantify the actual level of effort for each task for the tracking and comparison 
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purposes critical to completion of this task.  Additionally, we contacted the US Army Engineer 
School (USAES) and the US Army Corp of Engineers (USACE) historians to determine other 
possible sources of information on engineer deployments.  Review of the USACE library’s 
issues of the “Engineer” magazines provided numerous additional articles on deployment 
activities. 

From our historical analysis we determined that  
• no central databases of engineer deployments are available anywhere 
• our picture of past engineer activities/deployments is incomplete and we cannot measure 

the degree of completeness 
• we need rigorous methods to capture historical data for future operations 

A detailed description of this area is included in Annex A and Appendix 2 (Historical Review) to 
Annex A (Methodology and Analytical Results). 

2.1.3  Market Research 

The Market Research analysis examined four geographic Combatant Commands’ AORs, i.e., 
EUCOM, PACOM, CENTCOM, and SOUTHCOM, to assess the civil construction industrial 
base and characterize regional impediments to construction by contract.  Ultimately the 
assessment addressed the capabilities resident in 45 different countries. 

In reviewing the available data we found that engineer assets and infrastructure are identified at 
the macro, national level only and that little information is available at the operational or tactical 
level of detail.  We did note that more detailed information may be available through commercial 
firms such as Halliburton (Kellogg Brown and Root) but that they hold this proprietary 
information quite closely.  Detailed methodology and analytic results of our analysis is contained 
in Annex A and Appendix 3 (Market Research) to Annex A (Methodology and Analytical 
Results). 

2.2  Develop Inventory Matrix of Engineer Unit Capabilities  
The purpose of this review was to inventory current military general/civil engineer capabilities1 
and to display the data in an easy to use format suitable for Operational Planner’s use. The status 
of CONUS and OCONUS prepositioned engineer- related equipment, to include temporary base 
camp module materials, was also included in the inventory.   

Based on our research, inventory results were summarized on two Excel spreadsheets titled: 
Engineer Unit Capability Worksheet and Engineer Prepositioned Equipment Worksheet.  The 
spreadsheets, along with user instructions, are at Appendix 4 (Engineer Unit Capabilities) to 
Annex A (Methodology and Analytical Results).   

Our research clearly identified the large number of different types of engineer units and the large 
spectrum of different engineer capabilities -- the Engineer Unit Capability Worksheet lists 70 
different types of engineer units and 70 different engineer-related capabilities.  This diversity 

                                                 
1 A capability is defined as the ability to execute a specific course of action.  For purposes of this task (Engineer 
Unit Capabilities), a capability was equated to those general/civil engineering tasks normally performed by Service 
engineer type units, e.g., road construction, well drilling, utility repair, power generation, and the projected operating 
environment in which such tasks would be executed.   
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makes it challenging to compare different unit’s capabilities or to identify a “battalion-
equivalent” measurement of unit capability. 

2.3  Combatant Command and Service Visits  
We made on-site visits to and conducted extensive telephonic and e-mail coordination with 
engineers at each of the designated Combatant Commands.  We also visited all the Service 
Engineers in their Washington-area headquarters.  These visits were exceptionally helpful in 
providing additional sources of information and good ideas for incorporation in the study.  They 
also established solid working relationships between the study team members and the joint 
engineer community that paid great dividends throughout the entire effort. 

Detailed reports and briefings from these Combatant Command and Service visits are at 
Appendix 5 (Combatant Command and Service Visits) to Annex A (Methodology and Analytical 
Results). 

2.4  J4/SAIC Workshop 
Recognizing that development of effective courses of action to meet engineer-related challenges 
would require taking full advantage of the expertise and knowledge available in the Services and 
Combatant Commands engineer staffs, J4 ED and SAIC developed and facilitated an 
Alternatives Development Workshop that included representatives from the Joint Staff, 
Combatant Command, and Service engineer staffs and SAIC SMEs. This workshop developed a 
series of practical courses of action to improve joint engineering capabilities and meet the 
requirements for engineers that flow from the QDR, DPG, and other DoD guidance.  A full 
description of the workshop process in included in Appendix 6 (Workshop) to Annex A 
(Methodology and Analytical Results). 

2.5 Visit to JFCOM’s MILLENNIUM CHALLENGE 02 Experiment 
One of our senior analysts attended MILLENNIUM CHALLENGE 02 (MC02) where he 
conducted detailed interviews with the engineer experiment participants and the engineer 
assessor.  Many of their observations correlated closely with issues developed for during this 
study.  Because of the importance of MC02 as a joint force transformational event, we 
incorporated these observations in the Study where appropriate.  A detailed trip report is 
included as Appendix 7 (MILLENNIUM CHALLENGE 02 Trip Report) to Annex A 
(Methodology and Analytical Results). 
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SECTION 3 – IMPROVING ENGINEER SUPPORT TO 
COMBATANT COMMANDERS 
The main focus of this assessment is to develop recommendations for improving engineer 
support to Combatant Commanders.  To develop these recommendations we first identified 
specific challenges that reduce the effectiveness of engineer support.  We then developed 
recommended solutions to these challenges using the methodology described below. 

To be relevant to the needs of the Combatant Commanders, joint engineers must get the right 
organizations to the right place at the right time to accomplish the engineer tasks that are critical 
to the success of the Combatant Commands’ missions.  To be useful, therefore, all 
recommendations for improvements in engineer forces must increase one or more of the 
following Measures of Effectiveness (MOE): 

• The right organizations:  the right number of organizations composed of the right 
personnel equipped with the right equipment and trained to use it effectively to accomplish 
their missions 

• The right place: the location where critical engineers missions must be performed to 
enable success of the overall mission 

• The right time:  the time at which engineers must arrive at the critical location in order to 
complete their mission before it delays accomplishment of the overall Combatant 
Command’s mission 

 

CINC Engineer Capability Relevance (CECR)
CECR = (Organization) + (Location) + (Time)

- Right Organizations -
- Right Place -
- Right Time -

Information Systems

Prepositioning
Contingency Contracting

Modern Techniques Select Outsourcing

Modern EquipmentModularization

Organization
CER

To be relevant, must have…

… to accomplish Engineer tasks critical to the CINC’s mission.

 
All of the engineer challenges outlined below and our recommended solutions relate to these 
three MOEs. Our recommendations include timelines, resource implications, priorities, and 
assign responsibilities.  Taken collectively, they can provide the basis for an integrated and 
actionable plan to set the joint engineer community on the right path to the future. 
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Each challenge was evaluated as shown in the following diagram.  

Challenges 

Shortfalls/Gaps in Capabilities – 
for Today and the Future  Transformation 

Analysis 
Discussion and Insights 

Conclusions 

Recommendations 

Supporting Tasks 

Recommended Solution Dimensions 

Each recommendation was further categorized in eight dimensions, which were quantified as 
shown in the example table below. 

 
Figure 1, Example Recommended Solutions Dimensions Table 

 

The numbers in the table refer to the following descriptions of these eight dimensions: 

1. Risk to Combatant Command Mission: Assessment of the level of risk created by the shortfall 
or deficiency in engineer capability this solution was developed to address.  Many of these are 
based upon the group consensus reached at the Alternatives Development Workshop.  These 
MOE levels are: 

• High:  War Stoppers. Shortfalls or gaps in engineer capabilities that make it impossible for 
Combatant Commands to execute operations  

• Medium:  Creates high risk.  Shortfalls or gaps in engineer capabilities that make it difficult 
for Combatant Commands to execute operations without accepting high risk of mission 
failure or major losses in personnel and equipment 

• Low:  Creates major inefficiencies.  Shortfalls or gaps in engineer capabilities that make it 
difficult for Combatant Commands to accomplish their missions without significant loss of 
time or unnecessary expenditure of resources (funds, lift, log support, etc.) 
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2. Impact on Measures of Effectiveness (MOE): Assessment of the potential improvement this 
recommendation can make on each of the three MOEs described below 

2a. Right Organizations 
2b. Right Place 
2c. Right Time 

3.  Difficulty in Implementing:  Assessment of the amount of resistance this solution is likely to 
meet due to some or all of the following factors: 

• Impact on Service or Combatant Command prerogatives 
• Resourcing requirements that may impact existing programs 
• Technological challenges 

4. Time to Implement:  Assessment of the amount of time required to complete the 
recommended action. 

5. Estimated Cost Range: Assessment of the most likely cost range (in FY02 dollars) to 
implement the recommended action in the estimated time. Sustainment costs are not included. 

• Low:  Less than $1M 
• Medium:  Between $1M and $5M 
• High:  Greater than $5M 

6.  DOTMLPF Category:  Classification of the recommended action in terms of 

• Doctrine (sometimes adding policy) 
• Organization 
• Training 
• Materiel 
• Leadership and education 
• Personnel 
• Facilities 

7. Responsibility:  Recommended assignment of responsibility to the lead and supporting 
agencies/organizations best suited to accomplish the recommended action.   

8.  Staff Oversight Man-Years per Year: Assessment of the likely man-years per year required 
for the JS and Services to provide the required staff oversight and staff support (studies, 
administration, etc.) to mange the recommended action. 

Assessments were based upon the subjective professional technical judgments of the senior 
engineer members of the SAIC team and reviewed by the Combatant Command and Service 
engineer staffs during their consideration of coordinating drafts of this report. Where practical 
these subjective assessments were backed by quantitative analysis. 

For analytic purposes we grouped our recommendations for improving engineer support for 
Combatant Commanders into two sections: 

• Engineer Responsiveness in Contingency Operations 
• Engineer Support for Major Combat Operations 
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3.1  Engineer Responsiveness in Contingency Operations 
3.1.1  The Requirement 
Our historical analysis showed the importance of engineer support to the success of virtually 
every contingency operation US forces have conducted over the past decade or more [Annex A 
and Appendix 2 to Annex A].  The lack of supporting infrastructure in the immature theaters 
where the majority of contingency operations take place creates significant requirements for 
rapid and effective engineer support. 

Most contingency operations of any significant size require rapid… 
• Opening, upgrade, and maintenance of aerial ports of debarkation (APODs) and/or sea 

ports of debarkation (SPODs) to support the rapid entry of US forces 
• Establishment of reception, staging, onward movement, and integration (RSOI) facilities to 

receive US forces and get them into the fight.  These include 
o Beddown locations such as airfields and base camps 
o Storage facilities for ammunition, POL, and other supplies 

• Opening, upgrade, and maintenance of land lines of communication (LOCs) to support 
maneuver and sustainment operations 

• Establishment of sufficient and safe water supplies 
• Erection of barriers, berms, and bunkers and other survivability measures for force 

protection 

The ability to meet these requirements rapidly and responsively can determine the tempo and 
duration (even the success) of subsequent operations.   

To respond to such requirements rapidly and effectively, engineer forces must be able to… 
• Quickly identify and analyze critical engineer tasks as soon as they receive warning orders.  

This requires determination of the scope of the tasks and associated specifications, the 
resources required, and the time by which they must be completed to enable decisive 
operations 

• Rapidly develop plans to complete the critical tasks based upon available time and 
resources (personnel, equipment, materials, and local support), and imposed constraints 
such as personnel caps and allocated lift 

• Rapidly deploy a tailored engineer force package focused on the critical engineer tasks  
• Complete the critical engineer tasks in the time required 
• Redeploy quickly, leaving behind only the engineer force required to support continuing 

operations   

In responding to the vast range of contingency operations, joint engineers have been able to do 
all these to one degree or another, but it has not been easy.  Engineer responsiveness in providing 
critical support to contingency operations has been identified as a major challenge by almost 
everyone we talked to during this study, and future contingency operations of potentially greater 
magnitude and compressed timeframes may well overwhelm our current capabilities.   

Most of our current engineer planning processes, force structure, and general approaches to 
missions evolved to meet the significantly different requirements of major theater wars or even 
the Cold War and have been adapted to support contingency operations as well as possible.  
However, we have pushed adaptation of existing capabilities about as far as we can.  To meet the 
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changing requirements of contingency operations as described above, joint engineer forces must 
begin transformation toward the capabilities-based force model described by DoD in the 2001 
Quadrennial Defense Review (QDR).  DoD’s guidance is analyzed at length elsewhere [Annex 
E], but the capabilities-based force model it describes requires forces that are… 

• capable of responding rapidly to events that occur with little or no warning  
• scalable and task-organized into modular units to allow the Combatant Commanders to 

draw on the appropriate forces to deter or defeat an adversary  
• highly networked with joint command and control  
• able to integrate into combined operations better than the forces of today  
• designed from the beginning for joint and combined interoperability 

They also have to be able to operate with and support new strategic lift capabilities such as high-
speed vessels. 

3.1.2  The Challenge 

Our interviews, discussions, research, and analysis identified significant challenges joint 
engineer forces face in achieving the capabilities needed for a capabilities-based force.  These 
generally fall into three categories:  ability to plan, ability to deploy, and ability to execute. 

Planning Challenges: 

Lack of Integration and Synchronization of Engineer Planning Efforts at Different Echelons (JS, 
Combatant Command, Deploying Unit).  In contingency operations such as ENDURING 
FREEDOM, tactical operations often not only have strategic effect but also require direction and 
resourcing from strategic levels.  For example, the insertion of a “tactical” number of SOF units 
into Afghanistan not only organized and energized the forces arrayed against the Taliban, it also 
greatly enhanced the effectiveness of US strike operations.  At the same time, this “tactical” 
operation required access to and development of regional bases, a “strategic” resourcing 
requirement.   

Because the planning time for operations can significantly delay their execution and thus limit 
their success, planning time is at an absolute premium.  These factors demand well-integrated, 
synchronized planning vertically up and down the operational echelons and horizontally among 
the Service components. However, the ability of engineers (and others) to do this is greatly 
limited not only by our limited ability to share information without generating time-consuming, 
voluminous reports but also by our current 19th century deliberate planning process.  

A Civil War staff officer would have little difficulty understanding today’s planning process.  
Although we write our plans with word processors rather than quill pens and transmit them by 
SIPRNet rather than by telegraph or courier, we still work hierarchically from top down.  Higher 
headquarters provide broad concepts and resources to lower headquarters, who then develop 
their detailed supporting plans and pass them back up for approval.  Often the plans provided by 
higher headquarters provide insufficient detail for subordinate headquarters to properly identify 
their tasks and associated resource requirements, and higher headquarters have a less than 
comprehensive understanding of details of their subordinate headquarters plans.  Horizontal 
coordination among the components is accomplished either by the higher headquarters or 
through a laborious series of planning conferences.  Thus far, our technological ability to create 
and transmit information has exceeded our ability to conceive of how we can use technology to 
synchronize and integrate our planning process. 
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Antiquated and Inadequate Engineer Planning Tools.  The currently available engineer planning 
tool, the Joint Engineering Planning and Execution System (JEPES) is so old that the user 
manual refers to the requirement to run it from 5.25-inch floppy disks running on a 286 personal 
computer.  For the most part it generates the requirement for engineer units as a ratio of 
supported units on a TPFDD.  Designed to support development of major war plans, it is neither 
accurate, user-friendly, nor quick.  Consequently, engineers are ill equipped to do hasty planning, 
particularly when planning cells are tightly compartmentalized for security reasons and engineer 
representation in them is limited. 

Deployability Challenges: 

Lift Requirements.  Most engineer construction missions require moving large amounts of earth 
and heavy, bulky materials.  Therefore, the basic laws of physics dictate that engineer 
construction equipment must be (and always will be) heavy and bulky.  This means that 
construction equipment consumes a significant amount of lift even to generate relatively modest 
levels of engineer effort.  Moreover, the Army combat heavy engineer units constituting a 
significant portion of the engineer force are also somewhat difficult to tailor so that only the 
minimum numbers of personnel and equipment required to accomplish critical engineer tasks 
need be lifted into theater.  These factors, along with the general difficulty in convincing senior 
leaders that engineer equipment is critical to overall mission success, tend to cause engineers not 
to fare well in the competition for scarce lift resources.   

Support Requirements.  Engineer equipment is also maintenance intensive, requiring unique and 
relatively large maintenance support organizations and equipment (requiring more lift) and can 
be a major consumer of Class III fuel and Class IX repair parts (requiring even more lift).  To 
build many facilities, engineers also may require large amounts of heavy and bulky Class IV 
construction material if it is not available in theater. 

Prepositioned (PREPO) Equipment Configuration. A lot of effort has been expended on 
engineer PREPO equipment (particularly by the Navy and Air Force). However, much of what is 
currently available is in the other Services, configured in unit sets to support Army and Marine 
combat engineer units and may not be available to support contingency operations.  Additionally, 
afloat PREPO engineer equipment (Army Prepositioned Afloat and Maritime Prepositioned 
Forces) is loaded to optimize shipboard space.  Although the Seabees can break out equipment 
for a single air detachment, selected, specific items of engineer equipment may be difficult to 
offload without unloading other equipment first.   

Personnel Caps. Many contingency operations have politically-imposed personnel caps, and 
engineer construction operations (particularly vertical construction) can be personnel intensive.  
Consequently, it can be difficult to get sufficient numbers of engineers into theater to meet all the 
engineer requirements. 

Execution Challenges: 

Low Operational Readiness of Engineer Equipment.  Virtually everyone we talked to identified 
operational readiness of engineer equipment as a major challenge. Across the Services and 
around the world, engineer equipment replacement has generally been undercapitalized for an 
extended period of time.  Overall, much of the engineer equipment fleet is worn out and beyond 
its normal life expectancy.   
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When we checked the operational readiness rates for most major pieces of construction 
equipment for every Service, we found that almost all were in the very acceptable 80 % plus 
range.  However, considerable anecdotal testimony in the field indicates that these rates tend not 
to hold up when the equipment is used for sustained operations, particularly in remote locations 
where repair and service parts are not immediately available. 
 

During recent operations in the Philippines, Seabee equipment arrived and initially enjoyed high
availability rates.  However, as the operation progressed and repair parts were consumed, availability
dropped significantly.  The lack of common equipment between the Seabees and the Marine
engineers in the vicinity prevented the Seabees from taking advantage of the Marines’ repair parts
supply system. 

 
 
 
 

 

Because engineer equipment is hard to lift into theater, units conducting critical contingency 
operations usually are only able to deploy only a few pieces of equipment, making the 
operational readiness of each piece critical.  Unfortunately, age and maintenance conditions 
sometimes cause critical pieces of equipment to break down at very inopportune times, 
jeopardizing the accomplishment of important missions.  In Afghanistan, for example, the single 
bulldozer available for a critical mission experienced a hydraulic failure that could not be 
repaired on site.  It had to be flown out by C-17 and its replacement flown in, consuming both 
time and critical lift.   

Limited Interoperability Among Services. Commonality of equipment among Services remains 
limited.  Consequently, units cannot exchange equipment, even when it might save time and lift.  
For example, Navy Seabees in Afghanistan flew in the equipment they required, then flew it all 
out when Marines forces they were supporting were relieved by Army forces, whose engineers 
flew in all their own equipment. It also means that they may not be able to exchange Class IX 
repair parts or even provide maintenance support to equipment from other Services. 

Similar interoperability challenges exist in providing engineer support from one Service 
component to another, particularly to support beddown operations where each Service has its 
own unique beddown sets.  In once instance during current contingency operations for example, 
the Army believed it required a specially trained quartermaster unit to set up its FORCE 
PROVIDER although Air Force Red Horse engineers were already on location (see discussion of 
beddown operations). 

3.1.3  Recommended Solutions 
To overcome these significant challenges and begin the necessary evolution toward the required 
capabilities-based engineer force, joint engineers need to go beyond current approaches and 
explore new concepts for supporting contingency operations.  By taking advantage of the best 
ideas of forward thinkers throughout the joint engineer community, this study developed the 
following nine broad categories of recommended approaches for meeting these challenges:   

(1) Substituting Engineer Information for Engineer Mass: decreases the mass of engineer 
forces that have to be deployed by decreasing the uncertainty surrounding the tasks they 
have to accomplish 

(2) Leasing PREPO Equipment for Early Deploying Engineer Units: uses leased PREPO 
equipment that can be selectively deployed from forward PREPO sites      

(3) Modernizing Engineer Equipment Fleets through Leasing: considers modernizing more of 
the construction engineer equipment fleets via leasing 
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(4) Improving Construction Material (Class IV) Availability: uses the engineer information 
solution to leverage DLA’s Class IV initiatives  

(5) Modernizing Construction Techniques, Equipment, and Materials: increases unit 
productivity to provide the same capability with reduce lift requirements 

(6) Increasing Access to Prepositioned and WRM Assets: allows access for contingency 
operations 

(7) Modularizing Army Combat Heavy Engineer Forces: increases their utility for contingency 
operations 

(8) Standardizing Beddown Facilities Among Services: allows inter-Service engineer support 
for erecting beddown facilities 

(9) Enhancing Engineer Contractor Support: replaces some low-demand engineer capabilities 
with contract support, provides Quality Assurance (QA) and changes DoD guidelines 

Each of these recommended approaches is described in detail in the following sections. 

3.1.3.1  Substituting Engineer Information for Engineer Mass 
The Challenge: 

In contingency operations both time and information are scarce and precious commodities and 
uncertainty can be quite high.  Operating with limited reconnaissance and planning time and 
limited information, engineers often attempt to reduce the risk created by uncertainty by 
deploying a sufficiently large “mass” of engineer capability to deal with unanticipated 
requirements as they arise.  Based upon past, painful experience, they want to send the entire  

In response to the tremendous devastation and human suffering created in Honduras by Hurricane 
Mitch in 1998, SOUTHCOM fought for and received permission to deploy an entire Seabee 
battalion.  Early in the deployment process, the deploying unit had no visibility into the scope of
work.  When SOUTHCOM asked the unit to task organize for deployment, they had no basis to do so
and ended up deploying all their equipment to be prepared for any scope of work.  They used about 
30% of it.  Some equipment never left the pier; other pieces were used only for the training value.
There was virtually no ‘vertical’ work, although the entire vertical capability of the battalion was
deployed.   
Lack of topographic information and updated route condition data slowed operations.  Even maps
were a big problem:  when a road was washed out, the operators had little to go on to find alternate
routes, wasting valuable equipment time. 

engineer “toolkit”, anticipating that something will come up that requires more or different 
capabilities. Unfortunately, the mass of engineer capability required to deal with uncertainty can 
require a significant amount of lift over an extended time to get to where it is needed and 
accomplish the mission.  Alternatively, lacking sufficient information on requirements, we 
sometimes deploy a large number of engineers only to find that we did not deploy the right 
capabilities. 

Discussion and Insights: 

A key to enhancing engineer responsiveness in contingency operations lies in reducing the mass 
of engineer capability that must be deployed to deal with the high levels of uncertainty 
concerning potential engineer requirements.  If we can reduce uncertainty, we can reduce the 
mass of engineers required to deal with it.   

 
of engineer capability that must be deployed to deal with the high levels of uncertainty 
concerning potential engineer requirements.  If we can reduce uncertainty, we can reduce the 
mass of engineers required to deal with it.   
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One way to reduce uncertainty is to improve engineer ability to collect, analyze, disseminate, and 
act upon information.  The more precise our information on the scope and magnitude of engineer 
tasks, the more precisely—and confidently – we can tailor the engineer forces we deploy to 
accomplish them.   

Alternatively, good information can reduce the amount of work actually performed.  If we have 
good information, we can avoid not only bringing too much but also doing too much because the 
mission was not adequately planned and designed.  We can also avoid redoing the same work 
because of poor site selection, contamination, etc. 

In a sense, information can be a substitute for mass.  However, for this to work, all of the 
“information areas” (collect, analyze, disseminate, and act upon information) must be viewed as 
a cohesive whole.  For example, it does little good to develop an excellent information collection 
capability if there is no way to analyze, disseminate, or act upon the information collected.  
Therefore, we need a fully integrated and synchronized approach to the information answer 
(Figure 2).  As described below, however, current efforts to develop an information solution to 
the engineer mass requirement are not only not integrated but are also at greatly varying stages of 
development (or not under development at all). 

 Collect 
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Figure 2,  Integrated and Synchronized Approach to the Engineer Information Answer  

Collect and Analyze Engineer Information.  Some elements of these two information-related 
areas are far along in their development.  The Air Force’s GeoReach program [Tab 1 to 
Appendix 6 to Annex A, p. 23], already being implemented, is a global expeditionary planning 
process employing available imagery and commercial technologies to dramatically enhance 
command and control for combat support planning.  Similarly, the Army Corps of Engineers 
Field Force Engineering  [Tab 1 to Appendix 6 to Annex A, p. 14] program employs a tele-
engineering process using reconnaissance teams equipped with voice, video, and data links to 
reach back to the worldwide technical engineering capabilities of the Corps of Engineers to 
support forward-deployed engineer units.  The Navy also is developing Engineer Reconnaissance 
Teams equipped with video, voice, and data links to send detailed engineer information from 
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forward positions to remote supporting staffs.  Although all of these programs have some 
elements in common, they were developed independently to meet Service-unique requirements. 

As noted during our Market Analysis effort [Appendix 3 to Annex A], current and reliable 
information on civil engineer capabilities and existing infrastructure in operational areas of 
interest – in sufficient detail to help operational and tactical level planners – cannot be accessed 
from existing engineer-related government and civilian databases. Operational and tactical level 
planners require this capability so local or regional civil engineering capability can be leveraged 
to reduce the military engineering requirement. Some civilian LOGCAP-type contractors, such 
as Kellogg, Brown and Root/Halliburton (KBR), appear to have some detailed databases, but 
they are proprietary and not readily available to engineer planners. Additionally, government 
databases maintained by the Defense Intelligence Agency (DIA) are not easily accessible. 

Disseminate and Act Upon Engineer Information.  The abilities to disseminate and act upon 
engineer information lag far behind the ability to collect and analyze information. Once 
information is collected and analyzed, there are few engineer planning tools (other than the 
antiquated JEPES mentioned earlier) available to employ the processed information to 
accomplish the engineer portions of the overall planning process.  The only current engineer 
planning tool initiative is a plan to develop a JEPES replacement as part of the Global Combat 
Support System (GCSS), the combat support element of the Global Command and Control 
System (GCCS).  At this writing, action is underway to assess the feasibility of funding its 
development, but approval is not certain.  

This JEPES replacement must function in both contingency and major combat operation 
planning environments.  Where JEPES calculates the numbers and types of engineer units 
required to support an operation mostly as a function of the numbers and types of supported 
units, the new planning tool should be much more precise.  It should have the ability to roughly 
estimate the engineer tasks required (e.g. earthmoving, paving, construction of different types of 
facilities, etc.) and calculate the numbers and types of engineer units – or modules thereof – 
required to complete the tasks in the time allocated. 

Even if an effective engineer planning tool is developed, an additional engineer execution tool 
will still be needed to provide engineer situational awareness, including tracking of resources and 
mission status.  Ideally, this tool should provide input to the engineer planning tool to update 
equipment production rates, etc., based upon recent operational experience.  This tool should be 
an element of GCCS, probably as a sub-module of GCSS. 

If the JEPES replacement is included as part of GCSS, along with an engineer execution tool, the 
requirement to do rapid, multi-echelon, synchronized, and integrated planning will remain.  
Although there is an existing Advanced Technology Concept Demonstration (ATCD) to develop 
a collaborative information environment for logistics, it does not include engineer functions as a 
separate entity.  There is no current effort to create a collaborative, integrated planning 
information environment that would allow all members of the engineer planning team from the 
JS to the Combatant Commands to the Joint Task Forces (JTFs), components, and executing 
units to have shared access to all of the available data and information needed to do integrated, 
simultaneous planning without a laborious reporting system.  GCCS itself may eventually evolve 
into a collaborative work environment, but that might be years in the future. 
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The recent JFCOM MC02 experiment showed the value of such a collaborative work 
environment to planning, including engineer planning. [Appendix 7 to Annex A]. Because MC02 
provided a Collaborative Information Environment (CIE) for both planning and execution (and 
literally all other staff functions of the JTF), the engineer participants were able to experiment 
with its use.   

Every staff officer at the Combatant Command-level, JTF, and components had a computer that 
provided SIPRNet access to the CIE.  Capabilities included: 

• Video conferencing that allowed the facilitators to show slides and conference attendees to 
brief and discuss them over voice links 

• Access to  
o Common databases (although engineers had no dedicated database)  
o JTF and component web sites that contained orders, INSUMs, etc. 
o The Common Relevant Operating Picture (CROP) that depicted current operations to 

the level of resolution appropriate to the different users 

Planning was done through planning conferences (called coordinating boards) hosted on the CIE.  
Initially, the engineers were part of the logistics board but quickly found that they could not do 
all the engineer planning required as part of the logistics planning.  (Participants referred to this 
as “engineers lost in logistics.”)  Therefore, they established a separate Joint Engineer 
Coordinating Board that they used to do virtually simultaneous and integrated horizontal and 
vertical planning.  All were greatly impressed with the capability to do rapid, integrated planning 
that the CIE provided. 

The CIE impressed all experiment participants, and several of the senior observers noted that it 
decreased planning time to hours vs. days.  LTG B.B. Bell, the Commander, JTF (CJTF), stated 
that the plan the JTF prepared in eight days was far superior to the plans that normally would 
take 21 days to produce.  Given MC02’s high level of visibility in DoD and the impressive 
success of the CIE, it is likely that DoD will place significant emphasis on fielding a CIE-like 
capability throughout DoD, the Combatant Commands, and the Services.   

One of the notable capabilities of the CIE was its ability to link databases and make them 
available to all participants and to the “tools” that were used in the information environment.  
Engineers were hampered by the lack of a engineer-specific database. 

Conclusions: 

A collaborative ability to collect, analyze, disseminate and act upon engineer information has the 
potential to decrease the uncertainty surrounding engineer tasks in contingency operations, 
making it possible to tailor deploying engineer forces with greater precision and certainty, thus 
reducing the mass of engineers that need to deploy. It can also significantly decrease the amount 
of time required for engineer planning. However, this information solution needs to be fully 
integrated, with synchronized development of all four information areas (collect, analyze, 
disseminate, and act upon information).   

The engineer information solution also must be integrated with the rest of GCSS and external 
systems, such as the Army’s Theater Construction Management System (TCMS) and DLA’s 
ICIS (Integrated Consumable Item Support model), to achieve full synergism of effort.  It must, 
for example, be linked to a Joint Engineer Database in GCSS that feeds into and from the 
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engineer planning and execution tools and is in turn linked to external systems so that updates in 
one are fed to all the others.   

Recommendations: 

The following recommendations can provide an initial effort toward the “information solution”.  
As noted previously, all of these areas need to be worked as a cohesive whole, and implementing 
only the partial set of recommendations would derive little benefit. 

Engineer Information Collection and Analysis 
As noted, the Air Force, Army, and Navy have ongoing efforts in the engineer information 
collection and analysis areas.  All the Services could profit from interoperable systems, at least to 
the point that there is an automated capability for the different Service systems to share 
information and for the Services to use the capabilities resident in the other Services.  Further, 
the new engineer planning tool should be designed to accept input directly from these 
capabilities. 

We should also develop a joint data collection and analysis capability that can leverage existing 
commercial or government (e.g., National Imagery and Mapping Agency (NIMA) and Defense 
Intelligence Agency (DIA)) databases to provide current and reliable information on engineer 
capabilities and existing infrastructure in operational areas of interest in sufficient detail to help 
operational and tactical level planners.  This capability should not develop and attempt to 
maintain a massive database of all required data for all potential areas of interest.  Instead, it 
should identify and gain access to existing databases maintained by corporations and 
governments worldwide that can be “spidered”2 when necessary to quickly provide current 
information for contingency planning.  Where appropriate, LOGCAP-type contracts statements 
of work should include the requirement to provide government access to the contractors’ relevant 
databases.   

Supporting Tasks: 
• For interoperable Service information collection and analysis capability 

o Develop software to achieve interoperability among Service systems 
o Develop integrating operating procedures 

• For data collection and analysis 
o Identify areas for which data is necessary 
o Identify relevant databases requiring identification and access agreements 
o Develop and integrate software  

 

 

 

 

                                                 
2 Spidering means going into a website or a database to capture the information and all of the internal links related to 
that information, then building an index, not only of the information, but also of the links.  Essentially, this creates a 
web of information based on traversing the web structure to create your own information based upon others’ 
information.  Existing software tools can do this. 
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Recommended Solution Dimensions: 
  

 

**** 

Disseminate and Act Upon Engineer Information 

Develop a Replacement Engineer Planning Tool 

Accelerate the development and fielding of the JEPES replacement tool as part of GCSS.  As 
noted, this tool should: 

• be designed to accept input directly from the data collection and analysis capabilities 
described previously. 

• support both hasty and deliberate planning. 
• provide input to the engineer execution tool and receive updated data such as production 

rates from the execution tool. 
• be designed to operate in a collaborative work environment that allows integrated and 

synchronized planning across echelons. 

The key initial step will lie in establishing an operational architecture that accurately captures the 
requirements of engineer planners at all levels. 

Supporting Tasks: 
• Develop an operational architecture 
• Develop a computation software “engine” 
• Create processes to operate in a collaborative information environment  
• Integrate with all the other elements of the engineer information system, i.e. the engineer 

execution tool and Joint Engineer Database, and GCSS 

Recommended Solution Dimensions: 

 

**** 

 
 

 

Final Report  24



 

Final Report  25

A PATH TO THE FUTUREA PATH TO THE FUTURE ENGINEER CAPABILITES
ANALYSIS

ENGINEER CAPABILITES
ANALYSIS

evelop an Engineer Execution ToolD  

ith the planning tool described above.  It must accept Develop this tool in coordination w
information from the JEPES replacement engineer planning tool and provide updated 
information to the planning tool.  Like the planning tool, it should be designed to operate in a 
collaborative work environment to exchange information across command echelons.  It should 
be a module of GCCS, probably as an element of GCSS. 

Supporting Tasks: 
• Develop an operational architecture 

ical architectures) 
ineer Database and other elements 

Recommended Solution Dimensions

• Develop software (systems and techn
• Integrate with the engineer planning tool, the Joint Eng

of GCSS 

: 

Develop a Joint Engineer Database in GCSS

**** 

 

ngineer database in the development of GCSS.  

e 

Include the requirement for a dedicated joint e
This database should receive information from both the engineer planning and execution tools 
and be linked to other relevant databases such as ICIS, DLA’s materiel management system, th
Army’s Theater Construction Management System, and the Service management and data 
systems so that updates to one automatically update all the others.   

Supporting Tasks: 
• Identify joint engineer database requirements in the development of the GCSS operational 

R

architecture 
• Develop and integrate the joint engineer database in GCSS 

ecommended Solution Dimensions: 

**** 
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3.1.3.2  Leasing PREPO Equipment for Early Deploying Engineer Units 
he ChallengeT : 

cterized by speed, 
xity, and uncertainty.  They may be required to conduct multiple, simultaneous 
ng from humanitarian assistance to major, sustained combat operations.  This 

ilorable forces needed to operate in it.  Engineer units, once defined as part of 

In the future US forces will operate in an environment increasingly chara
lethality, comple
operations rangi
will require the ability to transition rapidly among missions with an appropriate mix of forces 
and capabilities. 

One of the greatest challenges joint engineers face in this environment is that engineer assets are 
neither readily available nor properly positioned to effectively support the faster, more 
deployable and ta
the “tail/support” ratio, now are part of the required “teeth/lead” early deploying package.  Their 
responsiveness is hampered, however, not only by their size and weight lift requirements but also 
by the lack of adequate prepositioned equipment assets stored in the right locations, quantities, 
types, and configurations to eliminate the need for time consuming shipment of their home 
station equipment. Additionally, much of the home station equipment available to deploy is less 
reliable than it should be to support critical operations.  Such distracters have led some to 
question the value added by deploying engineer units versus relying on contractors, but 
contractors also face significant limitations and challenges. 

Discussion and Insights: 

Power projection responsiveness, whether in the context of a MCO, a SSC, or a security 
 construction training mission, is dependent on the strategic mobility 

ces.  How quickly engineers can get to the fight is determined by three 

From a delivery distance view, engineers’ responsiveness will be determined by how 

eer perspective, the program has not 

ry difficult to selectively outload required equipment needed for tailored unit 
ents.  This is particularly true of PREPO afloat. 

assistance/exercise related
of deploying engineer for
basic transportation factors – size and weight, distance, and speed.  Strategic lift, which 
determines speed, will remain a scarce commodity. Engineers, due to their units’ size and 
regardless of their tailorable efforts, will always have to compete for lift priority.  Therefore, 
engineers need to focus on improving the other two factors, i.e. reducing size and weight and 
distance.  

To meet future missions, especially those conducted in austere environments, engineers need to 
be as modularly tailorable as possible to minimize the cube and weight of equipment that must 
be lifted.  
far required equipment must be transported.   Here, a “closer is quicker” approach has served as 
a cornerstone for DoD’s prepositioning strategy for reducing distances over which heavy 
CONUS/OCONUS-based engineer units must be moved. 

To date, DoD’s prepositioning program has made tremendous strides in reducing deployment 
distance challenges. Reliance on current prepositioning strategy alone, however, will not enhance 
deployment/employment responsiveness. From an engin
eliminated many of the challenges of getting them to the contingency or the exercise faster and 
making them more effective. Challenges with the current program noted during our visits 
include: 

• Accessibility: PREPO assets are not configured for selective outload – unit set storage 
makes it ve
elem
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• Construction Material (Class IV) Availability: Heavy/bulky building material makes it a 
low priority movement candidate and a costly commodity to store. 
Equipment Readiness: Low density, aging, and diff• icult to maintain equipment must not 

• Materiel (WRM), was intended to 

terrorist targeting, geopolitical issues with host nations, and 

Conc

only be serviced and load exercised but also modernized due to continuous usage demands 
on both units’ authorized assets and PREPO equipment. 

• Requirements: Engineer support for both peacetime and contingency requirements 
continues to grow, thereby increasing the demand for using limited PREPO stocks. 
Flexibility: PREPO equipment, to include War Reserve 
support MCOs; it is normally not available to support increasing SSCs, HA/DR operations, 
and peacetime exercises. 

• Vulnerability: Although equipment positioned closer to a potential area of operation 
decreases employment time, a number of inherent disadvantages were noted - high storage 
and maintenance costs, 
equipment modernization challenges. 

lusions: 

eving Transformation projection expectAchi ations – tailorable/scaleable, capability-based units – 
will require continuous reliance on some type of prepositioning and WRM strategy to reduce 

stances and associated timelines. Unfortunately, the current strategy alone cannot deployment di
support the stated objectives. Additional options that provide for faster delivery of selected, 
essential equipment to multiple and continuous contingencies and training exercises are needed. 

Recommendations: 

Engineer Equipment “Mini-Depot”  

The unpredictable nature of the War on Terrorism and other contingency operations makes 
meeting these challenges and getting the right engineer equipment to the right place at the right 

uce time and lift requirements and insure that equipment 

of 

able in the mini-depot is deployed from home station. 

time an urgent requirement.  To red
deployed with critical “first in” engineer units is highly reliable – and to do this as soon as 
possible – we considered a range of new options in our discussions with the worldwide joint 
engineer community.  One of the most promising options is the creation of “mini-depots” of 
leased engineer equipment and stocks of time-critical construction material in each theater where 
they might be most urgently needed.  The concept for employing these “mini-depots” follows. 

The Mini-Depot Concept.  Equipment for first deploying engineer units is drawn from an 
engineer “mini-depot” prepositioned in theater, stocked with new, modern equipment leased and 
maintained under LOGCAP/AFCAP/CONCAP contracts, and organized to allow deployment 
selected items of equipment.  Limited amounts of time-urgent construction materials are also 
stored in the same locations under the same contracts.  Personnel from the units configured and 
trained to use the mini-depots deploy directly from home station to the Joint Operations Area 
(JOA), where they marry up at the APOD/SPOD with the equipment deployed directly from the 
mini-depot. 

Units deploy with minimum home station equipment, such as command and control vehicles, 
and mess and maintenance equipment sets.  Only construction equipment essential to the mission 
but not avail
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Only equipment required for specific critical engineer tasks is deployed to the JOA from 
mini-depot.  The operational readiness rates of new, leased equipment should be sufficiently high 
to reduce the requirement to deploy backup equipment.  Equipme

the 

nt will also be deployed with 

m the mini-depot and is relieved by an Army engineer 

ent is reduced 

r full complement of equipment on hand to allow for intra-theater deployment 

aintain leased equipment in threat environments that preclude 

 prove to be more 

ocused around initial entry force engineering requirements that lift assets 

30 days of supply of anticipated required repair parts and service items (such as filters and 
lubricants), also provided under contract. 

Equipment is transferred from unit to unit as units rotate through the JOA over time.  For 
example if the first engineer unit deployed to an operating location is a Marine engineer 
company that receives four bulldozers fro
unit with a requirement for eight bulldozers, the Marines transfer their four bulldozers to the 
Army unit, which also receives four more deployed directly from the mini-depot. 

Designated “First to Deploy” engineer units from all Services (initially about a battalion-sized 
unit from each Service) depend upon mini-depots to provide the equipment they need for the first 
30-60 days of operations.  Therefore, their authorization for home-station equipm
by the amount of equipment available from the mini-depot.  Home station training equipment is 
also provided under the leasing contract and provides sufficient amounts of identical leased 
equipment at home station to maintain operator proficiency (about 10 % of mini-depot amounts).  
The concept for “First to Deploy” units wartime deployment is to employ equipment from the 
mini-depots.  For training exercises, they practice this concept, deploying only personnel and 
support equipment from home station and receiving their construction equipment in theater from 
the mini-depot. 

Because a significant portion of their equipment is in the mini-depot and might be transferred to 
other units as they rotate through, “First to Deploy” units are CONUS-based.  OCONUS units 
should have thei
and employment at all times. 

A mix of contract support and unit maintenance personnel performs home station maintenance 
on leased equipment.  This will sustain sufficiently high training proficiency for unit 
maintenance personnel to m
contract maintenance support.  If the threat environment allows, maintenance support in the JOA 
can be augmented by contract maintenance support under the same contract. 

The mini-depot concept is intended to complement existing PREPO stocks, not replace them. 
Mini-depots offer enhanced equipment reliability, greater flexibility, and Service interoperability 
not available in existing PREPO packages. However, if the mini-depots
effective over time, the ratio of mini-depot stocks to conventional PREPO stocks should be 
adjusted accordingly. 

Mini-Depot Stockage Level. Minimal equipment stockage selections are determined through joint 
agreements on needed interoperable/interchangeable equipment capability requirements. The 
basis for selection is f
could support. Table 1 provides a recommended example of equipment considered for “engineer 
mini-depot” storage based on Services’ equipment authorizations.3 [Tab 1 to Appendix 6 to 
Annex A, p. 22]. 

 

                                                 
3 FM 5-116, Engineer Operations: Echelons Above Corps, pg. 4-3. 
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 Army Air Force Navy USMC Proposed Prepo 
Depot Stockage

Equipment Cbt Hvy Cbt (W) Abn CSC CSE Red Horse Seabee CEB  
Road grader, > size 5 9 9 9  6    9 

Road grader, < size 5      5 6 7  
Dozer, > D7 21 12  3 6 2 6 20 21 
Dozer, < D7   15   4 2 3  

Front-end loader, > 2.5 cu yd 2   5 3    2 

Front-end loader, < 2.5 cu yd 6  9 4  6 10 8 6 

Backhoe or SEE* 6 18 18  6 3 2 * 6 
Trencher      1 2 * 1 
Scraper 12  9  6 2 8 6 12 

Dump truck, > 10 ton 9   8 20 12 16  16 
Dump truck, < 10 ton 30 54 32  9   34 30 

Line maintenance truck      1 1 1  
HEMMT/TPU fuel truck 9 3 3 1 3 3 4  3 

Tractor Truck  28 12 15 7 6 4 1 8 15 
Low-bed semitrailer 22 12 15 6 6 8 13 8 15 

Rock drill    2   1 * 1 
Well driller      1 1  1 

10-K AT forklift 3  2 1  3 3 8 3 
Concrete mixer truck      1 2   

8-cu-yd mobile concrete mixer  3     1 1 3 3 
Asphalt paver    2  2 1  2 

Bituminous distribution truck 2   1     1 
Asphalt mix plant    1      

Water distributor truck 6 3 3 1 3 2 6 7 6 
Crane 5 2 3 3 3 1 4 10 5 

Vibratory roller 3 3 3  3 3 3 4 3 
Pneumatic roller 5  3 2     5 

Steel-wheeled roller 1   4     2 
Sheepsfoot roller 3 3 3  3    3 
Towed sweeper 1   2     1 

Rock crusher/screen    1      
* Small emplacement excavator (SEE) attachments. 

Table 1, Mini-Depot Stockage Levels 

 
octrinally, Service Title 10 responsibilities for maintaining joint mini-depots are accomplished 

by assigning each Service respo urcing a mini-depot as shown 
below. 

D
nsibility for managing and reso

Theater Location Service 
EUCOM Camp Darby, Italy Air Force 

PACOM North Dock, Yokohama, 
Japan Navy and Marines 

CENTCOM 

ations are
h-speed v

round movement to C-17
ces’ ini

 capable airfields an
regardless of Servic

 from the clo   Movem

Bahrain Army 

Loc  selected for easy g /C-5 d docks for 
hig essels. Deployed for tial equipment needs, e, would be 
met sest mini depot. ent from the mini-depot to the APOE/SPOE is done 
under the contract. 
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Airlift Advantages of an In-Theater Engineer Mini-Depot.  The establishment of an engineer 
mini-depot to support SSCs and HA/DR missions has cost as well as operational advantages over 
relying on strategic deployment from outside of theater.  To illustrate the rough order of 
magnitude of savings, the study team examined a scenario similar to Operation RHINO in the 
arly stages of Operation ENDURING FREEDOM.  The engineer mission required the e

deployment of a civil engineer company equipment set to Kabul and was of sufficient duration to 
result in the rotation of Service engineer units.  Using an actual set of equipment and deployment 
data from Operation RHINO as the surrogate set, the study team compared the respective costs 
of a strategic deployment from CONUS with rotation of equipment as well as personnel as each 
Service handed off the mission against a deployment from a depot located notionally in Bahrain 
(For detailed discussion of the scenario, assumption, planning factors, and calculations see 
Annex B.  Results derived from planning figures and formulas provided in Air Force Pamphlet 
10-1403, “Air Mobility Planning Factors,” dated 1 March 1998).  Table 2 below summarizes the 
findings. Although based on the scenario assumptions described, these figures are representative 
but conservative planning estimates. 

A major cost advantage stems from savings associated with a reduction in strategic airlift sorties.  
Although changes in mission will affect the extent of the savings, similar savings can be 
expected for any theater given the same scenario parameters.  However, it is important to note 
that the savings demonstrated in this table only represent the initial savings from one saved 
rotation of equipment and only one deployment from the mini-depot.  A scenario requiring either 
multiple equipment rotations due to operation length or because of changes in the engineer 
mission would result in an increased savings.  In addition, depending on the location of mission 
and its requirements, the presence of a mini-depot in theater might make intra-theater sealift a 
viable option. A Somalia-like mission would be an example of where sealift might be 
operationally advantageous. 

C17 
Mission 

Block 
Speed 

Distance 
to Kabul 

(nm) 
Flight 
Hours Cost/Hour Sorties

C17 
Flight 
Cost 

Refuel 
Tankers 
Required 

KC135R 
Cost 

Total 
Cost 

Strategic 
Airlift 
from 430 6738 
CONUS 

16 $7,570 24 $2.9M 48 $1.3M $4.2M

Airlift 
from 
Theater 
Mini 
Depot 

1080 280K 0 

Approx. 
Savings 

(Se detailed c tion d assum  
Mini-D

The foll ing m a cost culatio ow t nual co  of 

348 3.1 $7,570 12 $ 0 $280K

NA 5658 12.9  12 $2.6M 48 $1.3M $3.9M

Table 2, Comparison of Airlift Costs for Mini Depot vice Strategic Deployment 
e Annex B for alcula s an ptions)

epot Costs:   

ow ini-depot rough order of m gnitude  cal ns sh he an st
maintaining a m

Mini-Depot Costs: (From

ini-depot. 

 Annex C, Leasing Costs)      
Annual cost of the mini-depot (ROM)  
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y lease:    $0.6M 

uipment 
 

Equipment lease & maintenance  $4.5M 
Depot facilit

 (8,000 sq. yards of humidity-controlled 
  warehousing)4 
Annual costs of home station leased eq

(10% of mini-depot equipment)  $0.5M 
Mini-D

quipment    $1.9M

epot costs     $5. 6M 
Cost savings 

Displaced unit e  

 

The above illustrates that the cost savings in lift for a single

     (ROM Cl VII and O & M costs) 
Total Mini-Depot Costs    $3.7M 

 deployment of the type described in 
the scenario w aintaining the mini-depot for a year.  The more the 
depot is used, , there are programming and budget issues 

t leasing costs come from 
different programs (even different Service programs) and savings are not realized until a 

nits should be able to train newly 
arrived operators and maintenance personnel themselves.  

ould approximate the cost of m
 the greater the savings.  However

associated with these savings.  Because lift costs and equipmen

deployment occurs, DoD would have to publish programming and budget guidelines to provide 
the fiscal incentives for the Services to invest in mini-depots. 

Training Implications. Operators and maintenance personnel in units designated to use the mini-
depot equipment will have to be trained on leased equipment that may not be the same as Service 
equipment they were trained on.  This may require including a “train-the-trainer” program in the 
contract to “jump start” unit training programs.  After that u

Supporting Tasks: 
• Identify/finalize quantities and types of equipment/material to be stored. 
• Validate locations of mini-depots to include strategic lift accessibility. 
• Manage equipment assets, to include maintenance and shipment support of assets. 

omplete DOTMLPF, funding, and legal changes to accommodate Title 10 

 station needs  

R

• Identify and c
issues. 

• Validate impacts of limited equipment assets available to support home

ecommended Solution Dimensions: 

 

**** 

                                                 
4 Based on cost of comparable facilities. 
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3.1.3.3 Modernizing Engineer Equipment Fleets through Leasing 
The Challenge: 

The more future contingency operations demand speed, deployability, and reliability of engineer 
support, the greater the importance of equipping engineers with reliable, highly productive 
equipment.  This means relatively new, well-maintained equipment outfitted with the latest 
productivity-enhancing technology suites.   

Discussion and Insights: 

Many of today’s construction engineer equip fleets are badly in need of new equipment.  
of today’s equipment as a 
lve the problem only for a 

ommercial construction equipment technology is rapidly changing.  To meet 

cept described here is similar to the “mini-depot” 
concept described above, except that the units’ full authorizations for equipment would be filled 

ined at home station.  If these immediate follow-on engineer units are 

ment 
However, the current paradigm for recapitalization – buying fleets 
capital investment, then trying to maintain them for decades – will so
while because c
today’s and tomorrow’s challenges, engineers have to leverage the latest commercial 
technologies.  This may call for a new paradigm of leasing equipment and including training and 
some maintenance in the contract package, especially for engineer units that have to follow the 
“First to Deploy” units quickly.  The con

under contract and mainta
equipped with identical equipment to that in the mini-depots and the first to deploy units, they, 
too, could easily draw equipment from the mini-depots if it is still available.  Even greater 
flexibility and economies of scale can be achieved if all the Services employ this concept and 
lease identical equipment. 

Resource implications will be a key determinant of the numbers of units included under this 
concept.  The rough cost comparison of leasing vs. owning equipment shown below uses the full 
equipment density for each type unit from the mini-depot stockage chart (Table 3) to provide an 
understanding of the order of magnitude of the increased cost of the benefit of having engineers 
equipped with the most productive and reliable engineer equipment available. 

Type Unit Lease Cost/Year Own Cost/Year* Increase/Year/Unit 
Army 

Cbt Hvy $5.1M $2.1M $3M 
Cbt (W) $3.1M $1.3M $1.8M 

Abn $3.1M $1.4M $1.7M 
CSC $1.4M $0.6M $0.8M 
CSE $2.0M $0.9M $1.1M 

Air Force 
Red Horse $1.5M $0.7M $0.8M 

Navy 
Seabee $2.2M $0.9M $1.3M 

CEB $3.0M $1.2M 

$4.5M $1.9M $2.6M 
cludes C rtized ov nual oper ance cost

lculation ex C, Le

Marines 
$1.8M 

Joint 
Mini-Depot 
* In lass VII costs amo er 20 years and an ations and mainten s. 

Complete ca s are shown in Ann asing Costs 
Table 3, Comparison of Lease vs. Owning Costs
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The above table is a relatively rough order of magnitude estimate provided for comparative 
purposes only.  Time and resour ations precluded this study from doing a detailed cost 
comparison that would include contract vs. or aintenance and training, economies of scale 
for leasin cts and other  tha  be ered in determ he actual 
affordability of this concept and hence the of units that could be converted to leased 
equipment.  Additionally, we ma to consider som of “buy out” a ent in the 
contract.  This arrangement would engage in nt of a protracted operation that would cause 
the equi come worn kly and would allow the government to avoid paying 
more in combat 
risk, would have to be ements and costs. 

ce limit
ganic m
t mustg contra  factors  consid ining t

 number 
y want e sort rrangem

the eve
pment to be out quic
 leasing than the purchase price of the equipment.  This and other factors, such as 

carefully developed in calculating actual lease arrang

Conclusions:   

Table 3 (Comparison of Lease Vs Owning Costs) above shows that although leasing costs vary 
depending upon equipment densities in different units, they are generally on the order of 100% 
greater than owning costs.  While the cost of “lease vs. own” concept can be quantified, the 
benefit in terms of increased engineer equipment reliability and productivity and especially its 
contribution to mission success will be difficult to quantify without practical experience with 
units in the field.  Here, execution of the “mini-depot” concept described in the previous section 
can contribute to the required comparative data to support full evaluation of the worth of this 
concept.  However, because the “mini-depot” concept is limited in scope to a few “first to 
deploy” units and derives its greatest value from reducing deployment time, increasing 

increasing interoperability among engineers from different Services, we should reliability, and 
not directly extrapolate its benefits to the small “first to deploy” force to the much larger 
numbers and different requirements of the follow-on engineer forces. 

Recommendations: 

Full evaluation of the value of this concept requires a detailed cost/benefit analysis that includes 
cost avoidance of leasing vs. owning (e.g. using detailed manpower cost schedules to calculate 
manpower saving) and the benefits (particularly to mission success) of more reliable and 
productive equipment.  If the “mini-depot” concept described is executed, it can provide the 
required benefit information.  If the “mini-depot” concept is not executed, this lease vs. buy 
concept is worthy of consideration as an experimentation topic for the joint engineer 
experimentation described in section 4.3 of this report. 
Supporting Tasks: 

• Complete detailed cost analysis of the “lease vs. buy” concept 
om units using the “mini-depot” concept to determine the benefits of the 

 

• Collect data fr
“lease vs. buy” concept 

• Evaluate other leasing options (e.g., lease only selected high-demand equipment) 
– or –  

• Include the “lease vs. buy” concept in the joint engineer experimentation program 
described in section 4.3. 
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Recommended Solution Dimensions: 

 

**** 

3.1.3.4 Improving Construction Material (Class IV) Availability   
The Challenge: 

Construction material requirements place a high demand on early strategic lift assets.  Limited 
PREPO/WRM forward stocked Class IV material, coupled with its sheer volume and weight, 
makes it difficult to transport, and therefore, to receive adequate lift priority in the TPFDD 
process.  In addition, storing of sufficient building material challenges efficient PREPO and 
WRM stockpile management due again to its size, weight, and in some cases, shelf life. 
However, without required construction and building material, getting engineers to the fight 
faster has minimal utility. 

l materiel, (e.g., sandbags, 
 engineer pickets, etc.) and not vertical and horizontal construction building 
lywood, 2x4 lumber, etc.).  Additionally, local procurement of materiel is not 

Class IV stockage has primarily focused on engineer related tactica
concertina wire,
supplies, (e.g., p
always an option due to limited quantities available to meet US quality standards or limited 
distribution and delivery capabilities.  Further, many building standards used in planning and 
executing construction requirements are outdated and do not take advantage of the latest material 
innovations or building construction techniques.  

Discussion and Insights: 

To partially eliminate construction material shortages, DLA has developed a number of 
initiatives for providing better and quicker support arrangements to oversea theaters.  These 
support options include in-theater Broad Purchase Agreement (BPA) contracts, forward 
positioning of assets, prime vendor contracts, and alternate methods of transportation. For 
example, at DLA’s Germisheim depot in Germany, thirty-nine high cube/weight Class IV items 
have been prepositioned for quicker support to customers. 

Conclusions: 

Leveraging DLA’s initiatives requires joint engineer efforts in two areas.  The first lies in 
 cutting-edge construction techniques and materials from civilian identifying and adopting

construction industry that can reduce the weight and cube of Class IV in addition to increasing 
the productivity of vertical construction units (see section 3.1.3.5 of this report).  These new 
materials then need to be included in DLA Class IV PREPO packages.  Second, we need to use 
the new engineer capabilities-based planning tools described in section 3.1.3.1 to provide a more 
detailed understanding of exactly what materials should be located where to achieve the greatest 

Final Report  34



 

Final Report  35

A PATH TO THE FUTUREA PATH TO THE FUTURE ENGINEER CAPABILITES
ANALYSIS

ENGINEER CAPABILITES
ANALYSIS

ther in the JOA or in nearby locations 
ight be purchased. Here, too, better engineer information can reduce the 

r mass of Class IV PREPO. 

effect.  These planning tools would allow “spidering” of worldwide databases to provide current 
information on the availability of construction materials ei
where they 
requirement 

m
fo

Recommendations: 

• Expand upon the recommendations in section 3.1.3.5 to develop new materials for 
inclusion in DLA Class IV PREPO packages.  This could be incorporated in the joint 
engineer transformation process described in section 4.3 of this report. 

• Include Class IV PREPO considerations in development of the engineer planning tools 
described in section 3.1.3.1 

Supporting Tasks:  As above. 

Recommended Solution Dimensions: 

 

**** 

3.1.3.5  Modernizing Construction Techniques, Equipment, and Materials 
The Challenge: 

Tight budgets for construction tools and equipment often preclude military engineers from 
profiting from the latest technological advances in the civilian construction industry.  Although 
military engineers are well aware of these advances, military engineer units often are not as 
productive as they might be because they have not been able to keep pace with industry’s rapid 
technological change. Military engineers require modern equipment and construction procedures 
not only to ensure responsive, efficient and cost effective support to Combatant Commanders but 
also to reduce engineer lift requirements.   

Discussion and Insights: 

To convince senior decision-makers and resourcers of the value added by investments in 
ogy, we need to demonstrate that productivity-enhancing technology pays off in 

nt are equipped with laser leveling equipment that 

engineer technol
lift savings.  If we can make engineers and their equipment more productive, we can deploy 
fewer engineers and less equipment to accomplish the same missions.  Thus modest investments 
in engineer productivity improvement can translate into significant savings in very expensive lift.  
The following three civilian technology areas are very worthy of investment. 

Construction Equipment and Techniques. Military engineers need to profit from the 
technological advances in the civilian heavy construction equipment sector.  For example, many 
modern models of earthmoving equipme
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allows grades to be maintained to exceptionally close tolerances by only moderately skilled 
operators.   

The Army initially experimented with laser leveling equipment kits for graders, bulldozers, and 
excavators in 1995.  They found that productivity improvements increased as a function of 
greater operator experience with the kits and that productivity improvements ranged from 12 to 
58 %, accuracy improvements ranged from 7 to 71 %, and the number of surveyors dropped to 
zero. [see laser-leveling section of Annex D]. These types of improvements can significantly 

f laser leveling with GPS control technology.  The Army has been experimenting 

increase production rates, reducing the overall amount of equipment that has to be deployed into 
a theater.  Recognizing this, the Army, Air Force, and Marines have already fielded laser 
leveling systems in significant numbers and the Navy is beginning to do so.   

However, the latest technology developments for earthmoving equipment controls combine the 
advantages o
with Joint Rapid Airfield Construction [see JRAC section of Annex D] that combines this 
technology with rapid mapping and visualization techniques and new soil stabilization 
techniques.  They believe that JRAC can reduce airfield construction times by 65-77 % (from 43 
to 10-15 days) and greatly enhance equipment productivity (30-50% improvement).   

Although the current cost for GPS controls for a bulldozer is $47,000, the cost of flying a single 
C-17 from CONUS to Central Asia is about $176,000; and one bulldozer may fill most of a C-
17.  It doesn’t take many saved C-17 sorties to pay for the system.  If the Army is able to realize 
its expected 30-50% improvement in GPS-control enhanced productivity, it will make economic 
sense to equip first to deploy engineer units with the GPS controls.   

Tools.  GPS controls are at one end of the cost spectrum, but smaller investments in such areas as 
hand tools can significantly reduce the manpower required for tasks like vertical construction, 
thus reducing the number of engineers that have to be deployed and supported. 

For example, the use of gas cylinder powered nailers [see tools section of Annex D] instead of 
the current engineer toolbox hammer would dramatically increase vertical construction capability 

t” vertical construction and 

and significantly reduce the number of carpenters required for a specific project.  Eliminating the 
requirement for heavy, bulky air compressors and cumbersome air hoses, these nailers are 
becoming the standard for fastening lumber and other materials in the vertical construction 
industry.  Productivity increases are close to 100 %; equipping a carpenter with a $400 nailer 
makes him twice as productive. For missions requiring “stick-buil
concrete forming, the manpower savings can be significant. This can translate into both more 
rapid mission completion and a reduction in the numbers of engineers that have to be deployed 
and supported. 

Modern Construction Techniques and Materials. Use of modern alternative construction 
methods (techniques and materials) would reduce the significant lift and PREPO stockage 
requirements for Class IV materials, such as dimensioned lumber.  Alternative construction 
methods could employ relatively unskilled indigenous workers, freeing joint engineers to 
accomplish projects requiring greater construction skills. They can also use locally available 
building materials, such as sand and concrete aggregate (See Lighter Constructing Materiel and 
Simplified Installation Procedures in Alternatives Development Workshop Candidate Multipliers 
booklet). [Tab 1 to Appendix 6 to Annex A, p. 21] 
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A good example of a modern construction technique and material that could be easily adopted 
for military use is the use of shotcrete covered polystyrene/welded wire mesh panels, such as 
Hadrian Tridi-Systems’ Tridipanel [Annex D].  SOUTHCOM military engineers already have 
some experience in using this product and found that it is easy to deploy and erect.  The 
manufacturer has told us erection costs (material and labor) run approximately $12 per square 
foot.  Additionally, storage costs are reduced because the material is less subject to weather 
damage, rotting and pilferage than lumber.  Furthermore, the densities of the walls contribute 
significantly to force protection. 

We could carry the concept one step further and develop standard “kits” for different modular 
facilities (e.g. living quarters, latrines, mess, administration, maintenance, etc) that could be 
packaged, stored at PREPO sites, and shipped to remote locations where more permanent 
facilities are required. The limited amount of specialized equipment required for shotcrete could 
be maintained in the engineer “mini-depots” mentioned earlier.   

Rapid Runway Repair. Current construction techniques for rapid repair of damaged runways 
result in a temporary but adequate surface for sortie generation and landings.  However, this 
temporary repair degrades gradually and fails dramatically.  A more permanent yet expeditious 
repair method is needed.  Military planners [reference Annex F, USFK Trip Report (classified)] 
have indicated that for every hour a runway is not operable, up to 10 hours of airflow is 
disrupted.  The potential impact of a more permanent fix is substantial and warrants investigation 
and development efforts. 

One area the Air Force is already exploring is the use of very rapid-hardening repair mortars that 
are now available from industry. [see rapid runway repair section of Annex D].  These are 
currently advertised as capable of taking traffic after only one hour of cure time, which might be 
adequate in some applications.  The advantage of mortar is that it requires little or no specialized 
equipment and can cure in cold weather conditions. 

Another possibility for replacing the current fabrics used to seal compacted aggregate for 
temporary repairs is epoxy coatings.  These can gel in 20 minutes, but because they are sprayed 
in only 1/8-inch lifts may not be as durable as mortar.  They also require mixer and sprayer units. 

Conclusions: 

Modernization of engineer equipment and the adoption of modern/alternative construction 
procedures and materials are needed not only to ensure Combatant Commanders have timely, 
flexible, reliable and cost effective general engineering support but also to reduce engineer lift 
requirements. 

Recommendations: 

JFCOM should establish a coordinating cell to monitor evolving trends in modern construc
techniques and materials and equipment that have applications in support of joint engineer operati
This cell would provide a forum for joint exchange of information and would help shape ser

tion 
ons.  
vice 

 for adoption of new techniques and construction materials.  Periodic meetings should 
oster communication and exchange of ideas throughout the military and civilian 

 all 
Services of new technologies that are available from industry. 

consideratio
be held to 

ns
f

engineering construction community. 

JFCOM should also coordinate the development of standards and facilitate the adoption across
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 be 
evelop viable more permanent rapid runway repair techniques. 

Due to the significance of the potential adverse impact on logistics flow, a concerted effort should
undertaken to d

Supporting Tasks: 
• Develop concept, achieve approval for, and stand up JFCOM coordinating cell 
• Evaluate and conduct cost/benefit analysis of commercial engineer technologies as described 

above; select most promising for inclusion in Service programs 
• Coordinate recommendations for changes to Class IV Construction Material PREPO stockages 

with DLA 
• Continue investigation of new rapid runway repair technologies 

Recommended Solution Dimensions: 

**** 

3.1.3.6 Increasing Access to Prepositioned and WRM Assets 

The Challenge: 
Due to competing demands for critical strategic lift to support early deploying joint forces, 
prepositioned equipment (afloat and shore-based packages) and war reserves materiel (WRM) 
stocks were developed to provide interim support until sustainment could be effected and to 
enhance force closure requirements.  These packages and stocks are not normally available to 
deploying engineers to support operations other than MCOs, i.e., multiple SSCs, HA/DRs, and 
security assistance/training exercises.5  Their use to support such smaller requirements is viewed 
as having a negative impact on DoD’s capability to respond to MCO’s because of the time 
required to acquire and/or replenished consumed stocks and costly equipment (including 
Services’ modular base camp packages).  Howe en forward deployed equipment assets or 
materiel are not authorized for use, engineer resp me can increase significantly. 

ver, wh
onse ti

Discussion and Insights: 
Judicious access to PREPO and WRM asset capabilities to support multiple, concurrent, and 

                                                

extended contingency and critical Combatant Command engineer construction requirements 
should be examined.  From a PREPO afloat perspective, in addition to revamping current 
doctrine and use, loads would have be reconfigured to accommodate rapid offloading of selected 
essential engineer equipment and construction material and their movement ashore.  Embracing 

 
5 Budget mechanisms are available for funding readiness and sustainment of approved OPLANs. Provisions for 
budgeting for other than MCOs, e.g., SSCs, on the chance that they might occur, are not available. Preponderance of 
recent missions has been SSCs.  
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on 3.1.3.1.  
quickly identify requirements for equipment/construction material and 

this option would require reevaluating current vessel configurations used for warehousing 
PREPO sets. 
The key to “judicious access” is engineer information.  A Combatant Command’s request for 
limited access to critical items should be fully supported by a cost/impact analysis using the 
engineer information collection and analysis and planning tools described in secti
These should be able to 
potential sources to meet the requirements.  If the most cost-effective way to meet the 
requirements consistent with operational priorities is access to PREPO and WRM, the request 
should be approved. 

Recommendation: 

Develop a policy and process to provide Combatant Commands access to PREPO and WRM for 
contingency-type operations. 

Supporting Tasks: 
• Coordinate the needed policy change with Congress to allow PREPO and WRM asset use 

for full spectrum operations 
• Incorporate access to PREPO and WRM issues in the engineer information collection and 

analysis and planning tools described in section 3.1.3.1  
• Develop and source a reconstitution program for consumed material and equipment 
• Reconfigure loads and make changes to ship designs/equipment to allow quick access to 

critical engineer items 
ing WRM and PREPO stocks • Make changes to DOTMLPF required for access

Recommended Solution Dimensions: 

**** 

3.1.3.7  Modularizing Army Combat Heavy Engineer Forces 
The Challenge: 

The large lift requirements for US Army combat heavy engineer forces are a significant concern 
among planners.   Much of this concern is, of course, due to the irreducible size and weight of 
engineer equipment. However, another contributing factor is that the Army’s combat heavy 
engineers are not easy to tailor or reconfigure to provide only specified Combatant Command-
required capabilities. Consequently, they are more difficult to use in contingency operations. 

Discussion and Insights: 

With the exception of a few echelons above corps US Army engineer units, most US Army CSS 
engineer units require extensive resources to deploy.  Since these units are not designed to be 
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task organized into smaller elements, planners often shift their Late Arrival Date (LAD) to much 
 contributions to infrastructure 
rioritization choices that often 

th large lift requirements being place lower on the lift priorities, causing them to 

ncy 
itions, but it has not been easy.  They are neither trained nor organized 

s their contingency missions 

 battalions were designed to operate as battalions, not as 

r leadership and management role.  Units also train to operate as 
companies and battalions. 

art of the 
organization that is not deployed.  Because units do not usually train for these types of 

later in the flow of forces, thereby minimizing their potential
engineering missions.  Planners often must make difficult lift p
result in units wi
arrive in theater much later than when they’re needed. 

Additionally, many contingency operations are conducted with politically-imposed personnel 
caps to minimize US presence.  These caps often require engineers to operate in small numbers 
and to rotate personnel in and out as different tasks are completed. 

Army combat heavy engineer units have been able to successfully execute many continge
missions under these cond
to operate in smaller, independent and tailorable models, and senior Army leaders have been 
reluctant to commit them in this way. 

Accordingly, for contingency operations more of the burden falls upon Navy and Air Force 
engineers because they are tailorable to meet specific requirements.  In fact the PACOM J-4 (an 
Army General Officer) told us that he found it almost impossible to employ Army engineers in 
contingency operations because they lacked the tailorable flexibility needed to minimize lift and 
personnel requirements. 

Both the Air Force and Navy have developed tailorable, modularized engineer forces that can be 
task organized to provide the exact mix of engineer capabilities required for specific missions.  
This organizational redesign was simplified because in many case
are very similar to their major combat operation missions.  However, their experience is not 
necessarily directly transferable to Army engineer organizations that may have to perform 
different missions in contingency operations than they do in major combat operations. 

Current Army combat heavy engineer
modular teams.  For personnel and equipment economy, support functions such as maintenance 
and mess are consolidated at battalion level and thus cannot be easily separated into smaller 
support teams without disrupting the functionality of the portion of the battalion that does not 
deploy.  Also, leader-to-led ratios are relatively lean because company and battalion-level 
leadership plays a majo

The US Army’s current design works well in a major warfight – once units are deployed to 
theater – but creates difficulties if combat heavy units need to be task organized into small, 
tailored packages to meet very specific requirements for contingency operations.  Leadership, 
maintenance, mess, and other minimum essential support elements have to be pulled from 
throughout the company and battalion, significantly reducing the capability of the p

deployments, they may also have a steeper learning curve once they arrive in theater.   

Conclusions: 

To increase their utility in the full range of current and future requirements and to adapt more 
easily to externally imposed lift and personnel restrictions, Army combat heavy engineer 
organizations need to be capable of conducting major combat operations as companies and 
battalions and contingency operations as small, modular teams.  This will require organizations 
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that are trained, organized, and equipped for both.  Consequently, engineer construction elements 
and their organic support elements will need to be modular; and more support personnel and 
equipment will likely be required.   To operate effectively in small teams, units will also have to 
be richer in non-commissioned officer leadership (more senior and thus more experienced) than 
they are today.  In a zero sum (or worse) resource environment, this means that some force 
structure may have to be traded off to achieve tailorability. 

Recommendations: 

Reorganize and train Army combat heavy engineer forces to operate in both major combat and 
contingency environments.  This will require modular, tailorable organizations that can operate 

mpanies and battalions or can operate effectively as independent modules.  While together as co
this dual-mission capability is somewhat unique to the Army, positive Navy and Air Force 
experiences in developing and training modular units should be exploited for possible Army 
application. 

Supporting Tasks: 
• Complete concept and training development, including addition of contingency operations to

Mission Essential Task Lists (METLs)  
• Develop additional leadership, support personnel, and support equipment requirements 

adjust TOEs to support them 

Recommended Solution Dimensions

 unit 

and 

: 

 

**** 

3

The C

.1.3.8  Standardizing Beddown Facilities Among Services 

hallenge: 

Engin rt beddown operations exceed current engineer forces’ 
cally short lift assets while delays in beddown completion 
ability. 

eer requirements to suppo
capabilities and excessively strain cr
degrade force effectiveness and susta

iti
in

Discussion and Insights: 

Each Service’s concept for planning and executing beddown support operations is derived from 
its individual perspective.  Differences among each Service’s beddown equipment sets, theater 
construction standards, and doctrinal employment make compatibility, equivalency, and 
interoperability problematic. (See Table 4, Comparison of Service Beddown Equipment). 

Beddown requirements for the Air Force are built around the Aerospace Expeditionary Force 
(AEF) concept that deploys force packages in self-contained sets. The Army’s beddown 
requirements are formulated according to Army e to be primarily transient base camps to  doctrin
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house units temporarily prior to their movement to field locations.  The Navy similarly has 
beddown requirements that are based on their shore requirements for logistic support. 

US Air Force US Army US Navy 
HARVEST FALCON (1,100 Person Set) 
Assembled by task-organized Prime BEEF team. 
Setup: Varies depending on mission (typical team of 
138 personnel can achieve combat sortie generation 
within 72 hours). 
Housekeeping Set  
Water Production Package (1) 
Initial Water Distribution (1) 
Generators (11)  
Primary Cable Skids (4) 
Secondary Distribution Centers (20) 
Power Plant System (1) 
Remote Area Light Sets (5) 
Environmental Control Units (150) 
TEMPER Tents (113)  
GP Shelters, General Use (3) 
Field Latrines & Tents (6) 
Shower/Shaves & Tents (4) 
9-1 Kitchen (1) 
Camo Net/Pole Pallets (2) 
Light Carts (20) 
Primary Distribution Center (PDC) (1) 
Industrial Operations Set  
Water Source Run (If Needed) (1) 
Water System, Standard Package (1) 
Water High Threat Additive (If Needed) (1) 
Generator, 750-kW MEP-012A (1) 
Fuel Bladder, 10,000 Gallon (1) 
Secondary Distribution Centers (4) 
Environmental Control Units (42) 
8000 Square Foot Frame supported tension f abric 
shelters (FSTFS) (7) 
Expandable Shelter Containers (ESCs) (9) 
GP Shelters (4)  
TEMPER Tents (21) 
Mobile Kitchen Trailers (2) 
Latrines with Tents (6) 
Initial Flightline Support Set  
Emergency Airfield Lighting System (1) 
Mobile Aircraft Arresting System (1) 
BAK-12 emergency aircraft arresting system (1) 
B-1 Revetment Kits (42) 
Generators, 60-kW MEP-006 (2) 
Secondary Distribution Centers (8) 
Environmental Control Units (42) 
TEMPER Tents (6) 
8000 Square Foot Frame supported tension fabric 
shelters (FSTFS) (4) 
Expandable Shelter Containers (ESCs) (14) 
GP Shelters (11) 
Aircraft Hangars (2) 
Flightlight Fire Extinguishers, 150 lb (24) 
Light Cart (2) 
Latrines with Tents (2) 
Follow-On Flightline Operations Set  
Secondary Distribution Centers (4) 
Environmental Control Units (12) 
Expandable Shelter Containers (3) 
GP Shelter (4)  
Aircraft Hangar (1) 
Flightline Fire Extinguishers, 150 lb (18) 
Latrine with Tent (2) 

FORCE PROVIDER  (550 Person Set) 
Assembled by task-organized Quartermaster 
Company (Force Provider). 
Setup of standard module: 63 personnel take 120 
hours to complete (Varies depending on on-site 
conditions, weather, module configuration, and 
personnel). 
Billeting TEMPER Subsystem 
TEMPER Tents (44) 
Administrative Facility Subsystem 
TEMPER Tents (6) 
Morale, Welfare, and Recreation Facility 
Subsystem 
TEMPER Tents (3) 
Shower Subsystem 
TEMPER Tents (6) 
Portable field shower assembly and shave stands  
M-80 Water heater (1) 
Containerized Batch Laundry Subsystem 
TEMPER Tents (1) 
M-80 water heater (1) 
Containerized Latrine Subsystem 
Potable water system (1) 
Blackwater system (1) 
Optional: 3K collapsible fabric storage tank and 
pump 
Food Service Subsystem 
TEMPER Tents (4) 
600-cubic foot walk-in refrigerators (2) 
M-80 water heater (1) 
Forced convection double ovens (2) 
Stand-mounted griddles (2) 
Floor-mounted, 30-gallon tilt braising pans (2) 
Floor-mounted, 20-gallon steam kettles (2) 
Floor-mounted, 5-pan opening steam tables, 
serving and sanitation equipment and accessories 
(2) 
Bulk Fuel Storage and Distribution Subsystem 
10,000-gallon collapsible fabric tanks (2) 
Berm liner assemblies (2) 
Fuel spillage control equipment  
500-gallon drums (12) 
Forward Area Refueling Equipment (FARE)  
Potable Water Storage and Distribution 
Subsystem 
20,000-gallon collapsible fabric water tanks (4) 
Pressure tank/switch assembly  
400-gallon water tank trailers with small mobile 
water chillers (4) 
Expansion tank assemblies (4) 
Hyperchlorination units (4) 
Graywater Collection Subsystem 
20,000-gallon collapsible fabric tanks (2)  
Optional tank draining kit (1) 
Power Generation Subsystem 
Tactical Quiet Generators (3) 
500-gallon collapsible tank, and liner (1) 
Power Generation And Distribution Illumination 
System, Electric (PDISE) (4) 

CAMP 750 MAN TENTS (750 Person Set) 
Provides complete living fac ilities for 75 officers and 
613 enlisted, as well as 62-person complement. 
Setup: Initial setup within 1 day, followed by additional 
improvements over 2-5 days.  
Billeting 
Troop Housing (16x32 ft) Tent (62) 
Administrative Facilities 
Dispensary (16x32 ft) Tent (1) 
Administration Office (16x32 ft) Tent (3) 
Shower  
Shower Unit (12 Head) (6) 
Laundry 
Container Laundry ISU 90 Washer and Dryer (2) 
Modular General Purpose Tent (18x32 ft) (2) 
Latrine 
Head (4-Hole Burnout) with Latrine (15) 
Food Service 
Bakery Plant Field Portable (18x32 ft) Tent (1) 
Garbage House (16x32 ft) Tent (1) 
Galley Mess Field (1) 
Refueling & Maintenance Equipment 
Filling Station with 3000-Gallon Pillow Tank (2) 
Construction Maintenance (28x38 ft) Tension Fabric 
Shelter (1) 
Warehouse General Storage (40x100 ft) Tent (1) 
Water Storage & Distribution 
Leach Field for Waste Water (3) 
Sanitary Sewer, 300 ft (7) 
Water Treatment Unit (2) 
Water Storage Port (30,000 Gallon) (2) 
Water Distribution Line, Potable (2) 
Power Generation 
Electrical Power Plant, 2-60kw Generators with Pillow 
Tank (1) 
Electrical Distribution Lines (11) 
Distribution Center Ports (18) 
 
 

 

 

 Table  4, Comparison of Service Beddown Equipment 
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Recent joint engineer beddown support operations have highlighted the difficulty in sustaining 
joint forces over lengthy periods in relatively austere environments.  The strain on both logistic 
and strategic lift capabilities has exacerbated the problem of providing adequate beddown 
facilities for joint forces. The result has been spotty support and inconsistent standards for 
beddown of joint forces. Initial beddown facilities are often not readily expandable or 
upgradeable and work-around solutions prove difficult. 

 

 

 

 

During the MC02 experiment, engineer participants noted that because the engineers available to 
the JTF were so limited, the only way they were able to accomplish many missions was to 
commit the engineers available, regardless of component. They added that this would work 
better in reality if items such as beddown sets had common components.  For example, they 
suggested that the “housekeeping” basic modules of beddown kits might be standardized across 
the Services so that any available engineers could easily erect them.   

Conclusions : 

Incompatible beddown equipment sets make it difficult for engineers from one Service to set up 
beddown equipment for another Service. Lack of equipment standardization across the Services 
results in greatly varying power requirements, assembly skills, lift requirements and quality of 
life standards.   

Recommendations : 

Joint development of common, modular, and upgradeable beddown equipment sets that can be 
quickly expanded and contracted to meet mission needs and upgraded to different quality of life 
levels would greatly enhance the joint engineer capability to provide responsive and flexible 
beddown support for future engagements. 

Development of joint doctrine addressing joint beddown would help ensure a more uniform and 
coordinated Service response to necessary changes in their resourcing of engineer capabilities for 
beddown support. 

Supporting Tasks: 
• Develop joint beddown doctrine 
• Develop concepts and training for joint engineer beddown roles and responsibility 
• Acquire joint engineer beddown equipment sets 

Recommended Solution Dimensions : 

Beddown facility sets have forces apportioned to them for set up and operation/maintenance.  Recent operations 
in Central Asia demonstrated that it is difficult to separate the beddown sets from their apportioned, Service-
specific support units.  In several cases a lack of interoperability among Services required deployment of 
additional units to set up beddown facilities even though a similar force from another Service was already on 
site.  
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3.1.3.9 Enhancing Engineer Contractor Support 
The Challenge: 

To support the Combatant Commands, the Services are turning to contractor support to 
gineering capabilities. Questions relating to the “Who, What, When, Where, 

Why, and How” for gaining the appropriate efficiency and responsiveness from this additional 
ca b .  At the 
ce e e the appropriate degree of reliance on 
engineering support contracting when focusing on providing the right capabilities in engineer 
force structure to make it more responsive. 

We identified the following additional concerns associated with contingency contracting for 
engineer contractor support: retaining separate contracts for each Service, including construction 
engineer requirements as a part of the logistic support outsourcing process (engineering versus 
routine logistics support tasks); and determining which engineer functions should remain vested 
in the joint engineer community or might be outsourced.  On either side of the “more or less” 
outsource question remains the challenge of blurred DoD funding guidelines associated with 

erating and maintenance (O&M) funds be used or are 
military construction (MILCON) funds required? 

supplement their en

pa ility during contingency or other employment requirements remain to be answered
nt r of such discussions is the need to determin

contingency construction, i.e. can op

Discussion and Insights: 

Driven by fiscal constraints, employment force caps, and a desire to improve efficiencies, DoD 

contract is designed to meet the needs of its Service.  However, all are flexible enough to meet 

will continue to further consolidate its resources, in part by looking to the private sector to 
assume a larger share of the non-combat warfighting support burdens. General engineer support 
is just such an area where a growing reliance on foreign and US contractors has/is being 
contemplated to improve engineering capabilities and conserve resources. 

Each Service has its own version of civil contractor support contract, i.e., the Army uses 
LOGCAP, CONCAP is the Navy’s program, and AFCAP supports Air Force requirements. Each 

joint requirements when one Service is designated as the executive agent to provide support for a 
joint operation.  Although there is a certain degree of duplication of effort in maintaining three 
separate support contracts, the current system provides necessary redundancy and flexibility. 

Different sources throughout the study mentioned the merits of establishing one multi-Service 
civil contractor support contract [Tab 1 to Appendix 6 to Annex A, p. 28]. During the study’s J4-
SAIC Alternatives Development Workshop, the general consensus was that having multiple 
contracts instead of one joint contract gave the Services redundancy and flexibility by providing 
additional options for meeting their contingency support requirements. Although greater 

ved by having one DoD-wide contract, we recommend adhering to the 

ance on construction 

efficiency might be achie
time-honored engineer dictum that “if it’s not broken, don’t try to fix it.” 

Recently the administration and stewardship of the Army’s LOGCAP outsourcing program, 
which is centered on general civil engineering and logistics support operation functions, was 
transferred from the US Army Corps of Engineers (USACE) to the US Army Materiel Command 
(AMC).  Although USACE continues to provide advice and assist
engineering support services, this transfer of responsibility raised concerns within the joint 
engineer community. Generally it was perceived that engineer oversight and direction has been 
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diminished with the Army logistics community (AMC) administering the entire LOGCAP 
program. The question arose, “Should LOGCAP engineering and construction, to include power 
generation and distribution, be separated from broader logistics support and service operations?” 

The joint community considers general/civil engineering as one of six major logistics support 

ed.  Instead, we should 

  

functions.  Given the technical nature of constructing, operating, maintaining, repairing, and 
reconstituting facilities, roads, utilities, and infrastructure during contingency operations, 
managing general engineering contractor support separately from other contractor supported 
logistics operations makes sense from the technical engineering perspective. However, it might 
not be justifiable from the broader perspective of providing integrated logistic support, 
particularly for smaller contingency operations.  Furthermore, this issue has recently been 
decided, and reversing it is probably not worth the amount of effort requir
focus on insuring we get the right quality assurance (QA) for the engineer support provided by 
the general logistics contract. 

Many initial contingency engineering support requirements, (e.g., airfield and base camp 
development, electrical power generation, port and route improvements, etc.), are time-critical to 
the operational mission and have minimal margin for delays or reworks.  This makes QA very 
important and raises substantial concerns because including construction engineer requirements 
under a general logistic support contract means that contract administrators (who normally have 
limited construction expertise) perform QA. 

Finally, current DoD funding guidelines for performing contingency construction remain blurred.
Services use either operating and maintenance (O&M) or military construction (MILCON) 
funding authorizations to support contingency construction.  Implementation delays and inter-
Service support issues can occur depending on which funding authorization is used. For 
example, using MILCON requires Congressional approval/notification (depending upon the 
authority used). On the other hand, O&M funding comes from the supporting Service’s 
authorization ceiling. Associated with funding authorization differences, there is confusion on 
the breadth of funding responsibilities associated with base operating support (BOS) assignments 
as a part of contingency operations. 

Conclusions: 

Contracting contributes many important engineer capabilities to support contingency operations, 
and “getting contingency engineer contracting right” is an important and complicated part of the 
engineer support equation. 

Recommendations: 

The following recommendations focus on contingency contracting issues that make the total 
engineer force more responsive and efficient. Reliance on engineering contractor support 
programs must be studied to ensure proper balance between cost and operational requirements, 
and the associated risk assessment must address the potential impacts on Combatant Command 
full spectrum operations.  Determining peacetime cost efficiencies also must be measured against 
the reality test of meeting time sensitive engineering support requirements during contingencies. 

Providing Quality Assurance for Contracted Construction Engineer Support 

This issue is important not only from an operational perspective, it is also important for insuring 
that the government gets good value for its money.  Accordingly, we recommend where 
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cy be required to provide QA for construction projects on a 
ment basis funded as part of the contract.  

construction engineering is incorporated in a general logistics support contract that the 
appropriate Service engineering agen
cost-reimburse

Supporting Tasks: 

• Coordinate this requirement with the Service agencies responsible for general logistics 
support contracts and the Service engineering agencies 

eneral logistics support contracts accordingly • Revise future g

Recommended Solution Dimensions: 

 
**** 

Establishing Contingency Construction Funding Guidelines 

Differences in contingency construction funding guidelines cause delays and inter-Service 
when supporting Combatant Command operational requirements. We need to 

establish a DoD-wide contingency construction funding policy tied to appropriate construction 
st d
addit finition applicable to contingency 
o a

the Services to use operations and maintenance funds to 

support challenges 

an ards that enable Services to be more responsive in meeting contingency requirements.  In 
ion, a standardized base operating support (BOS) de

per tions needs to be developed. 

The new guidelines should authorize 
construct “permanent” facilities required to support contingency operations – only to the 
standards required for contingency operations.  Further, DoD, the Combatant Commands, and 
the Services should agree on specific BOS standards for contingency operations; and the Service 
executive agent for BOS for a contingency should not be required to provide services beyond 
those standards. 

Supporting Tasks: 

• Develop new DoD guidelines 
• Develop joint procedures and definition
• Assess DOTMLPF implications for changes to existing joint and Service publications 
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Recommended Solution Dimensions: Recommended Solution Dimensions: 
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Outsourcing of Technical Engineering Tasks
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The Challenge: 

Some technical engineer tasks, such as well drilling, pile driving, quarry operations, and batch-
lant paving operations, like other technical tasks, require skills that are perishable when not 

ly on low density, aging, difficult to maintain, and over-
sized deployable equipment.  All of these factors make it difficult for engineers to provide timely 
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support for these tasks in contingency operations. 

Discussion and Insights: 

Tasks such as well drilling, pile driving, quarry operations, and batch-plant paving operations are 
technical areas requiring constant practice, maintenance, modern equipment, and expertise, all of 
which tend to be in short supply in military engineer units.  Military engineers usually don’t have 

support for these tasks in contingency operations. 

Discussion and Insights: 

Tasks such as well drilling, pile driving, quarry operations, and batch-plant paving operations are 
technical areas requiring constant practice, maintenance, modern equipment, and expertise, all of 
which tend to be in short supply in military engineer units.  Military engineers usually don’t have 
the opportunity to practice these tasks except during deployments and thus have difficulty 

ficiency in them.  Additionally, the low-density equipment they require tends to 
 lift intensive. 

ited for some requirements.  For example, 
recent HA/DR operations have highlighted the need for better off-road and highly capable well 

nd distribution systems; but military well drilling 
ore permanent water production capability. 

tor is often more experienced and far better equipped to perform these tasks, 
 

pabilities-based force that can react quickly to 
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Consequently, these types of tasks are good candidates for outsourcing as part of a 
LOGCAP/CONCAP/AFCAP type contracts. 

That said, we need to be cautious about placing too much reliance on contracting to accomplish 
these tasks, particularly as we evolve toward a ca
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upon the timelines and threat environments in which engineer forces need to operate.  The 
evaluation criteria for determining an appropriate mix of contract vs. military engineer – active 
and reserve component – capability are discussed in section 4.1

upon the timelines and threat environments in which engineer forces need to operate.  The 
evaluation criteria for determining an appropriate mix of contract vs. military engineer – active 
and reserve component – capability are discussed in section 4.1, Transforming the Engineer 
Force.   

Final Report  47

 

Final Report  47

A PATH TO THE FUTUREA PATH TO THE FUTURE ENGINEER CAPABILITES
ANALYSIS

ENGINEER CAPABILITES
ANALYSIS

the opportunity to practice these tasks except during deployments and thus have difficulty 
ficiency in them.  Additionally, the low-density equipment they require tends to 

 lift intensive. 

ited for some requirements.  For example, 
recent HA/DR operations have highlighted the need for better off-road and highly capable well 

nd distribution systems; but military well drilling 
ore permanent water production capability. 

tor is often more experienced and far better equipped to perform these tasks, 
 

pabilities-based force that can react quickly to 
s and what percentage of them should be contracted out depend a lot 

L
Support: JS J4 ED, Services, Combatant Commands  

**** 

Outsourcing of Technical Engineering Tasks 

The Challenge: 

Some technical engineer tasks, such as well drilling, pile driving, quarry operations, and batch-
lant paving operations, like other technical tasks, require skills that are perishable when not 

ly on low density, aging, difficult to maintain, and over-
sized deployable equipment.  All of these factors make it difficult for engineers to provide timely 
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We also need to be aware of other factors as well. For example, well-drilling tasks for 
humanitarian assistance operations could be performed either under contract or by military
engineer units.  However, from a regional Combatant Commander’s perspective, there is great 
value to his theater engagement program in having uniformed US military personnel perform the 
task. Although such factors are hard to quantify, they cannot be neglected.  

Conclusions: 

Reevaluation of the need to maintain the engineering capabilities required to perform these tasks 
can allow focusing more resources on early initial deployment engineering requirements and 
other core military engineer competencies.  Modern equipment, techniques and skills from the 
civilian sector could be expected to make such operations more efficient and effective. 

This reevaluation should consider the risks associated with reliance on the civilian sector in these 
areas, particularly the impact on the ability to respond rapidly in a hostile environment and the 
risk that funds might not be available.  

Recommendations: 

Reevaluate these types of tasks to determine if we should continue to maintain military personnel 
and equipment for them (retain all current capabilities, partial reduction in number of units, 
transfer of greater portion of the capability to reserve components or complete elimination) or 
should shift to reliance on contractor support. 

Supporting Tasks: 

• Determine the appropriate mix of active component, reserve component, and contract 
capability to perform technical engineers tasks (i.e. well drilling, pile driving, quarry 

s, and batch-plant paving operations).  This should be done as part of the 

• Make DOTMLPF changes required to accommodate this change 

operation
scenarios-based quantitative force development process described in section 4.1, 
Transforming the Engineer Force 

• Conduct cost comparisons, develop resource implications, and integrate capability mix 
ratios into Service programs 

Recommended Solution Dimensions: 
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3.1.4  Conclusions 
eers have been able to meet rEngin equirements of recent operations only through the expenditure 

o g  However, this “drive on” 
 future larger-scale contingencies. 

 The above recommendations offer some new approaches to begin

f si nificant time, effort, and resources and quick thinking in the field.
approach might not be enough to meet

 transformation of engineer 
forces toward the capabilities-based force we need for future operations. Almost all are 
applicable not only to contingency operations but also to MCOs – especially to executing the 
types of warfighting concepts the capabilities-based force will be designed to fight. 
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3.2  Engineer Support for Major Combat Operations 
Recently, joint engineers have been consumed by the requirement to support worldwide 
contingency operations.  This has highlighted shortfalls in engineer capabilities needed to 
support SSC and HA/DR types of operations.  However, CSS general engineering support for 
major combat operations also suffers from several major capabilities shortfalls.  Unlike the more 
interrelated shortfalls for contingency operations, however, the major combat operations 
shortfalls tend to fall in a few, more discrete categories: 

• Bridging 
• Operational-level countermine/counterobstacle 
• Mobility of engineer units 
• Training of personnel serving in joint engineer positions 

The following sections provide recommendations for meeting these shortfalls. 

3.2.1  Fixing Float Bridge and Temporary Fixed-span Bridging Shortfalls 
The Challenge: 

Shortfalls in both float and temporary fixed bridging are a major problem for major combat 
operations [Annex A].  Difficulties created by shortfalls in float bridging are compounded by 
inadequate stocks of temporary fixed bridging needed to replace float bridges once assault river 
crossing operations are complete.  If float bridges cannot be replaced quickly enough, they can’t 
be freed up to support the next series of assault river crossings.  Temporary fixed bridging is also 
critical for LOC repairs/upgrades to support offensive operations.  It can also be very important 
to HA/DR operations that require quick replacement of damaged or destroyed bridges to move 
refugees or relief supplies. 

Discussion and Insights: 

There do not appear to be any viable solutions to the shortfall in float bridge force structure 
except for creating more float bridge units – an Army and Marine Corps internal resourcing 
issue.  However, there are potential solutions to the temporary fixed bridging shortfall, both short 
and long term, that can also help to alleviate some of the float bridge shortfall problem. 

A Short Term Solution 

Most available stocks of the vintage Bailey bridge have been exhausted and the commercial 
equivalents (like Mabry-Johnson) are heavy and equipment-intensive to assemble.  Medium 
Girder Bridge (MGB) inventories are limited and barely able to meet tactical requirements.  
MGB is also expensive, bulky, and relatively heavy, especially for airlift. 

US Forces Korea (USFK) has identified a Korean manufactured commercial bridging set [Tab 1 
to Appendix 6 to Annex A, p. 19] as a potential solution.  It spans two 40-meter gaps and 
provides an Military Load Classification (MLC) 100 capability with two-lane traffic.  The set 
also includes a pier kit and is both lighter and less expensive than Mabry-Johnson. Under 
emergency conditions the manufacturer is capable of producing 18 of these bridge kits in 100 
days.   
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Conclusions: 

USFK believes that there is enough capability in Korea to build all the bridges they will need in 
wartime and the manufacturing of bridge sets should be part of their wartime contracts with 
civilian firms.  Other than time and transportation costs, a similar solution could apply in other 
theaters.   

Recommendations: 

Establish a contract with the Korean firm to provide a basic stockage of bridge sets and a 
contingency contract to provide more as necessary.  Maintain bridge kits in PREPO locations 
either in-theater as required by war/contingency plans or at centralized locations where they can 
be rapidly deployed to support multiple theaters. 

Supporting Tasks: 

• Identify numbers of bridge sets required per theater and required availability dates 
• Identify most advantageous PREPO sites, either in-theater or at centralized locations where they 

can support multiple theaters 
• Develop resourcing requirements (current price per bridge set is $ 700K) 
• Incorporate requirement in Service programs   

Recommended Solution Dimensions: 

**** 

A Longer-Term Solution 

Advances in carbon fiber materials technology offer a potential longer-term solution to the fixed 
bridge problem.  Because carbon-fiber composites are 2.5 times stronger and up to five times 
lighter than steel, they have significant potential for temporary fixed bridge kits.  Both the Army 
the Defense Advanced Research Projects Agency (DARPA) have been interested in this potential 
and sponsored a joint project with the California Department of Transportation that built and 
tested a carbon fiber bridge in California. 

An FY01 Congressional earmark funded a $2M follow-on Army project that identified 
composite modular bridge concepts and is now in the process of testing a joint configuration that 
would permit bridge sections to be attached together.  This project has made encouraging 
progress but ends in June of 2003 with no future funding yet identified.  

Operationally, carbon-fiber bridge kits offer many interesting capabilities. Carbon fiber 
components of these kits could be lightweight and man-portable.  Ideally, the bridge kits should 
be designed something like the old Bailey bridge so that standard components can be assembled 
in different configurations to provide fixed spans of different length, width, and load 
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classification as well as piers and other support structures.  They should also be designed to be 
assembled quickly by engineer crews in minimal time and with minimal equipment.  Most 
engineer units could include carbon fiber bridge erection among their mission essential tasks. 

Conclusions: 

If industry begins using these kits, acquisition costs should be low enough to allow military 
engineers to stockpile them in key locations.  Their light weight would facilitate their airlift into 
theater and subsequent distribution throughout the theater by rotary-wing aircraft.  Further, their 
sling-load movement capability would also make it possible to repair multiple bridges along an 
Main Supply Route (MSR) simultaneously, greatly speeding a road-opening effort.  For 
example, if multiple bridges are lost along an MSR today, the opening engineers essentially have 
to repair bridges sequentially from one end of the MSR to the other or build extensive bypasses 
to move the heavy repair components and equipment to the next site.  However, with carbon 
fiber bridge components and engineer units equipped with light equipment, both can be moved 
by rotary-wing aircraft, and work can be done at multiple sites simultaneously. 

Recommendations: 

Convince senior Army leaders to support continuing development of carbon fiber composite 
bridging by showing how it contributes critical mobility capabilities to the Army’s Objective 
Force.  Work with DARPA in assembling a consortium of potential developers and users, 
including DoD, other Federal agencies, state and local transportation agencies, and industry to 
participate in concept and materiel development. The Navy and Marine Corps are already 
working on carbon-fiber composite bridging and should be willing partners.   

Supporting Tasks: 

• Work with DARPA to develop a supporting consortium 
• Identify potential size of required inventory 
• Develop RDT&E and Service acquisition programs 

Recommended Solutions Dimensions: 

**** 

3.2.2 Countermine/Counterobstacle 
Shortfalls in these capabilities are identified at length in the following classified elements of this 
study: 

• Plans Review [Appendix 1 to Annex A] 
• US Forces Korea Trip Report [Annex F, USFK Trip Report] 
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However, because this study focused on the CSS general engineering aspects of joint 
engineering, identification of possible solutions is beyond the purview of this report.  The Army 
should be addressing the technology requirements, and the importance and magnitude of the 
issue warrants a separate JWCA study. 

As noted in the discussion of beddown support, CENTCOM [Tab 1 to Appendix 5 to Annex A] 
also identified a requirement for a de-mining (as opposed to minefield breaching) capability to 
clear beddown locations of mines.  Mines are a serious problem as many areas in which US 
forces are now operating and may operate in the future were heavily mined during past conflicts.  
However, exploration of possible solutions was also beyond the purview of this report. 

3.2.3 Increasing Operational Level Mobility in CSS General Engineering Units 
The Challenge: 

Most CSS general engineering units are only about 25 percent mobile with organic 
transportation.  This presents a significant challenge in moving them over operational-level 
distances: e.g., from a SPOD to an tactical assembly area (TAA).  The major problem lies in 
heavy and bulky earthmoving equipment that requires some form of Heavy Equipment Transport 
(HET) to move unless railroads (with heavy-duty flat cars) are available.  Since HETs are low 
density/high demand items, they may not be available to transport engineer equipment, 
especially if they have to move mechanized/armor forces. 

Discussion and Insights: 

This challenge arises mostly in less developed theaters, like SWA, where railroad infrastructure 
is limited and long-distance, over-the-road transportation is the norm.  Potential solutions are 
also limited.  Since 25 percent organic mobility usually meets the mission needs of CSS general 
engineering units once they are in their operating locations, increasing their organic 
transportation is not economically justifiable. 

One alternative is contract heavy equipment transportation, but this may not be available in less 
developed economies.  If it is available, it will also be in high demand to meet other heavy lift 
requirements.  Contractors attempting to move additional HETs into theater may also be delayed 
by port congestion resulting from the military deployment. 

Conclusion: 

Accurate, timely, and reliable information on HET availability worldwide could be part of the 
solution.  The ability to track worldwide civilian engineer assets, like HETs, could be part of the 
engineer information solution discussed earlier.  If we know where HETs are and where they are 
needed, transportation planning and proper prioritization can help to get them there. 

Recommendations: 

Include the requirement to track civilian HETs in the data collection and analysis capability 
described in section 3.1.3.1 of this report. 

Supporting Tasks: 

• Add civilian HET availability and location data to the data mining and spidering 
requirements to the data collection and analysis capability 
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Recommended Solution Dimensions: 

**** 

3.2.4  Training Personnel for Joint Engineer Positions 
The Challenge: 

Officers assigned to JTF engineer staffs are not properly versed in joint engineer operations. 

Discussion and Insights: 

JTF engineer staffs are comprised of several O-4 through O-6 officers who may or may not have 
been exposed to joint Professional Military Education (PME) and more numerous O-3s who 
have not.  Additionally, joint PME has little or no engineer content.  Consequently, most officers 
assigned to JTF engineer staffs have little or no understanding of engineer capabilities outside of 
their own Service and experience a steep learning curve before they are able to function 
effectively in a joint engineer environment.  For example, the Joint Force Engineer in the MC02 
experiment noted that neither he nor any members of his engineer staff had any previous 
experience in joint engineer operations and this initially had a major impact on their 
effectiveness. 

Conclusions: 

A modest investment in education could provide the familiarity with joint engineer issues that 
officers assigned to JTF engineer staffs require.  A three-to-four hour joint engineer orientation 
at Service engineer advanced courses (for senior O-3s) would provide most of the necessary joint 
orientation and understanding of other Service engineer capabilities. 

Course materials could also be included in a Joint Staff/JPME web link to a self-paced 
instruction complete with video and joint engineer reference materials.  This would allow 
officers who needed to become familiar with joint engineer operations to do so rapidly and 
inexpensively. 

Recommendations: 

Include a joint engineer module in Service engineer advance courses programs of instruction and 
develop the web-based instructional capability described above. 

Supporting Tasks: 

• Coordinate requirement with Services 
• Develop Program of Instruction 
• Develop required web-site and links with the JPME program 
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Recommended Solution Dimensions: 
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SECTION 4 – ENGINEER-RELATED TRANSFORMATION 
CHALLENGES 
 

4.1  Background:  Implications of the QDR and DPG for Engineer Forces 
This study was placed on “hold” for several months following the September 2001 terrorist 
attacks.  When it resumed in February of 2002, the Statement of Work was expanded to include 
analysis of the joint engineer-related implications of the 2001 QDR and DPG. The war against 
terrorism, the QDR, and the DPG all showed a pressing need to transform engineer forces as part 
of the transformation of the overall force. Given the unique roles and the requirements placed 
upon engineers, the engineer force may, if fact, have to change more than the rest of the force.   

Joint engineers face three closely related challenges in their efforts toward transforming the joint 
engineer force.  The first challenge lies in determining what this force should look like to be able 
to support the entire joint capabilities-based force across the full spectrum of future conflicts.  
What capabilities must it have in what quantities?  Which portion of the engineer community 
(i.e., active component, reserve component, contract engineer support, host nation support) 
should provide what capabilities?  What should the size and mix of this joint engineer force be? 

After determining what the transformed joint engineer should look like, the second challenge lies 
in developing a process to guide joint engineer transformation.  What does this process look like?  
How does it integrate and synchronize the efforts of the joint engineer community and all other 
agencies (e.g. NIMA, DLA) that must play a part in the process? 

The third challenge lies in creating and resourcing the organizations that must guide the joint 
engineer transformation process.  Who will provide this guidance and integration?  Can existing 
organizations be tasked with the effort or do we need new ones?  Are there new approaches that 
might minimize the resources required and optimize the ability of the entire joint engineer 
community to contribute to the process? 

This section offers some insights and recommendations for addressing these three closely-related 
challenges. 

4.2  Determining What the Transformed Joint Engineer Force Should Look 
Like 
The Challenge: 

One of the greatest challenges facing senior engineer leaders lies in determining the “right 
dimensions” for engineer force structure in terms of capabilities required, the “quantities” of 
those capabilities and their distribution among the components, and the size and mix of engineer 
forces needed to provide them.  The related challenge is convincing senior Service leaders and 
resourcers of the “correctness” of those dimensions.  The FLOW exercise, operational 
experience in the multiplicity of post Cold War SSCs, HA/DR operations, and exercises together 
with the major war plans all indicate that we have too few engineers and that those we do have 
may not be well suited to required missions or take far too much time and lift to get to where 
they are needed.  Joint senior leaders recognized this challenge and sponsored this study as one 
way to identify courses of action to meet it. 
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Discussion and Insights: 

This challenge has been compounded since this study began not only by the war against 
terrorism but also by DoD’s drive to transform the entire force, including engineers.  As noted in 
our analysis of the engineer implications of the September 2001 QDR report [Annex E, p.1], 
transformation may have a significant impact on the joint engineer force for several reasons: 

• The reduced requirement to achieve “decisive victory” in only one theater will eliminate 
the need for engineers to support a second theater-level offensive 

• Increased deterrent capability of forward-deployed forces will allow the “reallocation of 
forces” dedicated to reinforcement, and many of these forces are engineers 

• Divesture of heavy “legacy” forces as they are replaced by lighter, less logistically-
demanding transformed forces will also reduce the numbers of engineers required to 
support the force 

The initial concept for this study was to: 

1. Identify the requirement for engineer forces (the “demand” side of the equation) 
2. Determine the ability of engineer forces in the force structure to meet those requirements 

(the “supply” side of the equation) 
3. Measure the “delta” between the two 
4. Identify courses of action to fix the “delta” 

However, this concept proved to be unworkable for several reasons, first and foremost being the 
difficulty (virtually an impossibility) in identifying validated engineer requirements. 

This study began before DoD published its concepts for a capabilities-based force in the 2001 
DPG.  Consequently, we assumed that engineer requirements could be derived from two sources:  
an analysis of the historical record of engineer deployments (that would identify the “steady 
state” demand for engineers to meet the multiplicity of HA/DR, SSC and other operations that 
US forces have to contend with on a recurring basis) and an analysis of the demands for 
engineers in the major war plans.  We expended considerable time and effort conducting both 
analyses.  In both cases, we found that analysis of historical records and war plans, while useful, 
was incapable of generating quantifiable data that could be used to “right size” the engineer 
force. 

In our historical analysis of operational records [Appendix 2 to Annex A] (including almost 
every operation since 1989), we found that there are no central databases of historical engineer 
deployments available anywhere and that the records that do exist are incomplete and lacking in 
detail.  Consequently, our picture of past engineer activity and deployments is incomplete, and 
we cannot measure the degree of completeness.  We found that we really do need a rigorous 
method to capture historical data for future operations so that we can begin to project future 
engineer requirements with greater accuracy. 

We had a similar experience in our war plans analysis [Annex A and Appendix 1 to Annex A]  
(including Combatant Command designated theater war plans and the supporting Service 
component plans when available).  In several cases we found that engineers forces are 
apportioned based upon the number of units that they are required to support with minimal 
consideration of the actual engineer tasks that have to be performed to support the plan.  In 
others, particularly in USFK, we found that critical construction tasks and engineer support for 
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critical combat-support operations had been calculated with great detail but that the engineer 
support available from the critical Host Nation Support (HNS) element was very difficult to 
quantify, especially in terms of time of availability.   

As a general observation, we noted that it is very difficult to determine if existing theater war 
plans are properly resourced with engineers without rolling up unit-level plans.  Because 
engineer planning support tools are outdated and inadequate, in some cases even engineer unit 
plans do not provide much detail. 

The “supply” side of the equation was equally challenging.  When we attempted to quantify the 
capabilities resident in existing engineer forces [Appendix 4 to Annex A], we ended up with a 
matrix that included more than 70 tasks with over 70 different types of engineer units, many of 
which are capable of performing the same tasks.  This made it virtually impossible to develop a 
common measure of effectiveness, an “engineer-battalion equivalent.”   

We also found that planners have significant difficulty in considering HNS, coalition support, 
and contractor support in their requirement calculations because of the large number of unknown 
factors.  The same applied to our effort to identify commercial-sector engineer capabilities 
[Annex A and Appendix 3 to Annex A] that could be contracted to meet engineer requirements.  
We found that information on engineer assets available in local national economies is available 
only at the macro national level, with little detail on local availability that would be of value to 
engineer planners. 

Conclusions: 

Consequently, we were not able to conduct an effective war plans task analysis to generate 
individual task level of detail requirements, nor was it possible to even consider matching 
requirements to unit capabilities.  These difficulties made it impossible for us to use the initial 
concept for developing a “right-sized” engineer force.  However, it was a useful effort because it 
demonstrated that the limited data available could not support this type of “demand/supply” 
analytical approach, even when force sizing was done using the old MTW threat-based approach.  
It also clearly revealed the critical requirement for a fully integrated and synchronized 
collaborative planning and execution capability described in section 3.1.3.1 that would allow 
correlation of engineer tasks with major operational-level activation. Most importantly, it 
showed that we will need an entirely new approach for determining the right dimensions of the 
future transformed, capabilities-based engineer force.   

Although time and resources did not permit development of a detailed alternative approach to 
“right-dimensioning” of the CSS general engineering force as part of this study, we believe a 
solution lies in scenarios-based quantitative analysis using DoD-approved scenarios.  For 
credibility, the engineer “right-dimensioning” effort would have to be done as part of an overall 
JS/Services force requirements/capabilities analysis for a capabilities-based force.  The important 
point here is that engineers will have to be fully engaged in developing this analysis from the 
beginning to insure that the scenarios and models used are sufficiently broad and detailed to 
portray the full range and magnitude of engineer requirements and capabilities.  This has not 
been the case in the past because higher-order theater-level scenarios and modeling have not 
provided sufficient granularity to demonstrate the importance of engineer contributions to the 
overall warfight. 
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Our research indicates that JS J-8 has just begun to develop a scenarios-based quantitative 
analysis effort to identify the “dimensions” of the total capabilities-based force.  We were also 
told that this effort will probably use the JWARS model that focuses mostly on “above the line” 
forces and has limited visibility into “below the line” forces where most engineer-related issues 
reside.  Thus, joint engineers run the danger of having their requirements overlooked once again. 

Recommendations: 

Because this J-8-led effort will have a major impact on dimensioning the joint capabilities-based 
engineer force, it is very important that joint engineers be engaged with this effort from the 
beginning.  They need to stress the importance of two critical elements: 

• First, that the scenarios used realistically cover the entire spectrum of potential future 
conflicts and generate realistic requirements for joint RSOI, logistical sustainment, and 
other factors that will stress the capabilities of engineer forces. 

• Second, that the analysis include a detailed look at “below the line” forces.  Because it is 
unlikely that the initial analytical series will be able to generate the level of detail this 
will require, it must be followed by a second series that uses the results of the first and 
applies models with greater resolution to identify the type and quantity of “below the 
line” capabilities (including engineers) required to support the results of the first “above 
the line” series.  The Army’s Center for Army Analysis and its colleague agencies in the 
other Services have already developed models and processes that can do this.  However, 
they need to be integrated into a collaborative joint engineer effort. 

Once the required joint engineer capabilities and associated quantities are identified, a separate 
engineer effort is required to identify the appropriate “mix” of capabilities across the elements of 
the joint engineer community.  This will identify which and how much of each required 
capability should be assigned to: 

• The active components of each Service 
• The reserve components of each Service 
• Contractor support 
• Host Nation Support 
• Coalition Support 

Assignment of capabilities to each of the above elements must then be determined by the 
following mix of factors: 

• The operational engineer support requirements of each Service 
• The range of threat environments in which tasks must be performed 
• The timeframe in which the capability is required 
• The cost of having the capability reside in each element  
• Unique characteristics of the element.6  

                                                 
6 For example, reserve components (particularly National Guard units) may be best suited for Homeland Security 
consequence management engineer missions because of their distributed geographic locations and their experience 
in working with state and local governments.  They may also be well suited for missions in high-threat environments 
where rapid deployment times are not an requirement but large numbers of units are needed. 
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Supporting tasks: 

• Engage J-8 to insure that scenarios can capture realistic engineer requirements for the 
capabilities-based force 

• Conduct engineer portion of the “below the line” forces analysis to identify types and 
quantities of engineer capabilities required 

• Conduct analysis recommending assigning types and “quantities” of engineer capabilities 
to the different elements of the joint engineer community 

Recommended Solution Dimensions: 

**** 

4.3  Guiding Joint Engineer Force Transformation 
Why and how engineers will have to change to evolve into a capabilities-based engineer force is 
laid out in detail in the attached Joint Engineer Implications of the September 30, 2001, 
Quadrennial Defense Review Report [Annex E] and is not repeated here.  However, the 
following key observation from this analysis clearly points to the critical need to integrate the 
transformation efforts of the joint engineer community: 

… the QDR … charges the Military Departments and Defense Agencies with developing 
transformation roadmaps that specify timelines to develop Service-unique capabilities necessary to 
meet them. (p. 25)  Development of an integrated and synchronized Joint Engineer Capability 
Transformation Roadmap is essential to effective transformation of the joint engineer force.  
If the engineer-related transformation efforts of the Military Departments and Defense Agencies 
are not guided by a common vision, common objectives, and a common approach, it will be 
difficult – if not impossible – for the disparate engineer capabilities developed independently by 
the individual Services and Defense Agencies to achieve the synergism necessary to provide 
effective support for the transformed joint force.  It will also be virtually impossible for engineers 
to speak with one voice to insure that engineer issues are appropriately and effectively addressed 
in the overall joint transformation process. 

Discussion and Insights: 

Discussions during the J4-SAIC Alternatives Development Workshop showed that the 
Combatant Command and Service engineers clearly understand this need for an integrated and 
synchronized approach to engineer transformation and are willing to cooperate.  However, there 
is no process to integrate the efforts of the entire Combatant Command/Service engineer 
community, although meeting the challenges they face in common clearly requires an integrated 
effort. 

It is also apparent that there is a requirement for the Combatant Command/Service engineer 
community to present a united front to key joint and Service decision-makers.  Today, there is no 
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focal point to identify common engineer issues and potential solutions and present them to 
decision-makers.  Engineer issues are disaggregated throughout individual Service programs and 
do not benefit from the advantage of common solutions to common problems.  Consequently, it 
is often difficult to persuade decision-makers of the importance and relevance of engineer 
requirements and capabilities. 

Symptomatic of the above, there is also no common engineer voice in joint experimentation, no 
“point of leverage” for engineers to influence joint experimentation. The QDR states, “to identify 
the best available solutions to emerging operational challenges, the defense strategy will employ 
military field exercises and experiments.” (p. 35). The Secretary of Defense clearly intends to 
use experimentation to develop and validate new concepts of operations and supporting 
technologies. To have a voice in how these new operational concepts and technological 
approaches develop, joint engineers must be fully engaged in the joint experimentation process. 

 

 
 
 
 
 
 
 
 
 
Conclusions: 
 

In JFCOM’s MILLENNIUM CHALLENGE 02 experiment, the largest and most important
joint transformational experiment in recent history, there appeared to be little or no engineer
input into the development of the concepts (Rapid Decisive Operations, Effects Based 
Operations, Standing Joint Task Force HQ, and Operational Net Assessment) that were the
subject of the experiment. Consequently, the engineer dimensions of the Rapid Decisive
Operations concept and its supporting concepts were never developed; and the experiment’s 
engineer participants had to revert to current engineer doctrine and tactics, techniques, and
procedures to provide support for a future-focused operational concept.  Because there was no
engineer input into the experiment design itself, engineer requirements were seriously 
understated or not developed at all, potentially leading to erroneous conclusions about the
engineer capabilities required to support new warfighting concepts.

Developing a joint engineer community “united front” and an integrated approach to joint 
engineer transformation will require creation of a “critical mass” of support from engineer 
GO/FOs. This is the probably the only way to achieve the required consensus about engineer-
related transformation issues and to give them the required level of visibility and support within 
DoD, the Joint Staff, and the Services. 

One method for creating this engineer GO/FO support is to hold an annual Joint/Service 
Engineer Transformation GO/FO Conference supported by a biannual O-6 level steering council.  
Sponsorship for the conference and steering council could rotate annually among the Services.  
This series of events would be used to identify and discuss areas of mutual concern and develop 
courses of action to deal with them.  This would not only provide the necessary visibility and 
GO/FO support for engineer positions and initiatives, it would also serve as a vehicle for the 
integration and synchronization of the engineer transformation effort among the Services.  

These joint engineer transformation events could be supported by a dedicated joint engineer 
collaborative workspace analogous to the collaborative workspaces described in the engineer 
information solutions (see section 3.1.3.1). These SIPRNet-based collaborative workspaces 
could provide controlled access to multiple databases containing the status of engineer initiatives 
across the Combatant Commands/Services and would allow the “virtual development and 
staffing” of concepts, decision papers, etc., among all elements of the joint engineer community. 
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The joint engineer transformation program described above could also provide the common 
engineer voice for input into the joint experimentation program.  Providing a “point of leverage” 
into joint experimentation would also require chartering of an engineer element for joint 
experimentation, appropriately an engineer subset of the JFCOM J-9 logistics charter.  This 
engineer joint experimentation element would provide engineer input into the development of 
future joint concepts and development of experiments to test and refine those concepts.  It would 
also serve as a mechanism to integrate the transformation capabilities and efforts of the entire 
Combatant Command/Service engineer community.  To minimize staffing requirements and 
optimize the synergism that can be created by integrating the efforts of the Service engineer 
transformation efforts, this joint engineer experimentation element could be “virtually staffed” 
by the engineer collaborative workspace described above.  This workspace would allow all the 
Service engineer-related laboratories and battle labs to collaborate on the development of 
engineer aspects of the joint experimentation program, creating tremendous synergism at 
relatively low cost. 

Recommendations: 

Joint Engineer Transformation GO/FO Conference 

Establish an annual joint engineer GO/FO conference supported by a biannual O-6 steering 
council and staffed through a collaborative workspace as described above. 

Supporting Tasks: 

• Complete staff action to obtain Service and Joint Staff concurrence 
• Conduct the conference series 

 
Recommended Solution Dimensions: 

Responsibility:   

Lead:  JS J-4 ED for initial staffing 
Support:  Services for rotating sponsorship, Combatant Commands for participation 

**** 

Chartering an Engineer Element for Joint Experimentation 

Charter an engineer element for joint experimentation as a subset of the JFCOM J-9 logistics charter.  
Provide “virtual staffing” for the element as described above. 

The charter should include the following responsibilities: 

• Develop, integrate, and coordinate transformational joint engineer concepts to support 
transformational operational and support concepts being developed by JFCOM 
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• Develop engineer input to joint experiment designs to insure that engineer requirements and 
capabilities are realistically portrayed 

• Leverage all engineer transformational development capabilities of the entire Combatant 
Command/Service engineer community 

Supporting Tasks: 

• Create and staff proposed charter 
• Stand up joint engineer experimentation element at JFCOM 

Recommended Solution Dimensions: 

Responsibility: 

Lead:  JFCOM 
Support:  Combatant Commands and Services contribute to process/concept development 

**** 

4.4  Staffing Joint Engineer Transformation 
The Challenge: 

This study provided 22 recommendations to improve engineer support to the Combatant 
Commands and to conduct the necessary transformation of the joint engineer force.  However, 
the study did not include combat support engineering (mobility, countermobility, and 
survivability) or geospatial engineering, both of which should be integrated into the overall 
engineer transformation effort     

Discussion and Insights: 

The Joint Staff must play a pivotal role in the transformation of the joint engineer force.  The 
Joint Staff’s mission is to assist the Chairman of the Joint Chiefs of Staff in accomplishing his 
three responsibilities for combatant forces:  their unified strategic direction, their operation under 
unified command; and their integration into an efficient team of land, naval, and air forces.  
Engineer forces are a critical part of the combatant forces, and all of our recommendations touch 
upon one or more of these three responsibilities in one way or another. 

If adopted, most of these recommendations require administration of study or development 
contracts and the development of policy and integration of effort among the Services and the 
Combatant Commands that require Joint Staff efforts.  Table 10 (Rough Order of Magnitude 
Staffing Requirements) in the next section calculates the rough order of magnitude of the 
manpower required to oversee and support that plan.  It shows that the Joint Staff level of effort 
for combat service support general engineering transformation alone could be on the order of 6-7 
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man-years per year if all of the recommended solutions were carried out.  This level of effort 
requires an organization chartered, manned and resourced to provide effective guidance and 
integration of the joint engineer transformation effort.  The magnitude of this requirement is too 
great to be met by additional tasking of the Joint Staff J-4 Engineer Division 

Conclusions: 

Throughout this study, the only manpower we identified as dedicated to joint engineer 
transformation was associated with the administration and oversight of this contract, probably on 
the order of 0.1 man-years per year.  Significantly more than that will be required for an effective 
joint engineer transformation program.   

Recommendations: 

Joint Staff organization and resource allocation to support joint engineer transformation was not 
within the purview of this study.  However, we recommend that the Joint Staff complete a 
thorough evaluation of the recommendations of this study and determine the following: 

• Is guiding and integrating joint engineer transformation an essential task for the Joint Staff?  
If so, what resources are required to support this task? Table 10 (Rough Order of 
Magnitude Staffing Requirements) provides some insight into the latter question. 

• Should joint engineer transformation include combat support and geospatial engineering?  
If so, where should responsibility for joint engineer transformation be assigned?  Options 
include: 
o Creating a Joint Staff Engineer Office that would integrate all three engineering areas 

(combat support, combat service support, and geospatial engineering) and be 
responsible for joint engineer transformation.  This would integrate all joint engineer 
transformation efforts in one dedicated office but would require additional personnel 
and workspace.  It would also have operational responsibilities that would tend to 
absorb manpower from transformation efforts. 

o Creating a Joint Engineer Transformation Division in JS J-7. This would place joint 
engineer transformation responsibility under the umbrella of overall joint force 
transformation.  While it would require additional manpower and workspace, it 
decreases the possibility that transformation efforts would become secondary to 
operational requirements. 

o Adding addition resources to the JS J-4 Engineer Division:  This leaves the engineer 
requirement in the logistics field where combat support and geospatial engineering 
would be difficult to integrated. This Division’s responsibility for operational issues 
will also tend to absorb manpower from transformation tasks and significantly stretch 
its span of control. 

Supporting Tasks: 

• Staff action to identify and scope the requirement and assign responsibility for guiding and 
integrating joint engineer transformation 
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Recommended Solution Dimensions: 
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SECTION 5 – SYNTHESIS OF RECOMMENDATIONS 
5.1  Recommended Solutions 
This study developed 22 recommended solutions to the challenges joint engineers face in three 
categories: 

• Engineer Responsiveness in Contingency Operations 
• Engineer Support for Major Combat Operations 
• Engineer Related Transformation Challenges 

Figure 3 further categorizes these recommendations in the following eight dimensions as shown 
in the example below (restated from Section 3): 
 

Figure 3, Example Recommended Solutions Dimensions Table 

The numbers in the table refer to the following descriptions of these eight dimensions: 

1. Risk to Combatant Command Mission: Assessment of the level of risk created by the shortfall 
or deficiency in engineer capability this solution was developed to address.  Many of these are 
based upon the group consensus reached at the Alternatives Development Workshop.  These 
MOE levels are: 

• High:  War Stoppers. Shortfalls or gaps in engineer capabilities that make it impossible for 
Combatant Commands to execute operations  

• Medium:  Creates high risk.  Shortfalls or gaps in engineer capabilities that make it difficult 
for Combatant Commands to execute operations without accepting high risk of mission 
failure or major losses in personnel and equipment 

• Low:  Creates major inefficiencies.  Shortfalls or gaps in engineer capabilities that make it 
difficult for Combatant Commands to accomplish their missions without significant loss of 
time or unnecessary expenditure of resources (funds, lift, log support, etc.) 

2. Impact on Measures of Effectiveness (MOE): Assessment of the potential improvement this 
recommendation can make on each of the three MOEs described below 

2a. Right Organizations 
2b. Right Place 
2c. Right Time 

3.  Difficulty in Implementing:  Assessment of the amount of resistance this solution is likely to 
meet due to some or all of the following factors: 

• Impact on Service or Combatant Command prerogatives 
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• Resourcing requirements that may impact existing programs 
• Technological challenges 

4.  Time to Implement:  Assessment of the amount of time required to complete the 
recommended action. 

5.  Estimated Cost Range: Assessment of the most likely cost range (in FY02 dollars) to 
implement the recommended action in the estimated time. Sustainment costs are not included. 

• Low:  Less than $1M 
• Medium:  Between $1M and $5M 
• High:  Greater than $5M 

6.  DOTMLPF Category:  Classification of the recommended action in terms of 
• Doctrine (sometimes adding policy) 
• Organization 
• Training 
• Materiel 
• Leadership and education 
• Personnel 
• Facilities 

7. Responsibility:  Recommended assignment of responsibility to the lead and supporting 
agencies/organizations best suited to accomplish the recommended action.   

8.  Staff Oversight Man-Years per Year: Assessment of the likely man-years per year required 
for the JS and Services to provide the required staff oversight and staff support (studies, 
administration, etc.) to mange the recommended action. 

Assessments were based upon the subjective professional technical judgments of the senior 
engineer members of the SAIC team and reviewed by the Combatant Command and Service 
engineer staffs during their consideration of coordinating drafts of this report. Where practical 
these subjective assessments were backed by quantitative analysis. 
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Table 5, Synthesis of Recommend Solutions 

(continued on next page) 
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Table 5, Synthesis of Recommend Solutions 
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5.2  Scoring of Recommended Solutions 
Table 6 was developed to assist in assigning priorities to the recommended solutions.  We began 
by assigning quantitative values based on the qualitative assessments to the five dimensions 
shown. 

We then subjectively weighted each dimension as shown below: 
 

Table 6, Converting Qualitative Scores to Quantitative Scores and Weighting 

These quantitative scores and weights were then used to convert the qualitative scores in Table 5 
to the quantitative scores for each recommendation in Table 7. 

Equation 1 was used to calculate the overall score for each recommendation.  The score for each 
recommendation is the sum of the results of the individual dimension values multiplied by the 
dimension weights. 

(Risk to Combatant Commander Mission X Weight for Combatant Commander 
Mission) + (Rt Org X Weight for Rt Org) + (Rt Place X Weight for Rt Place) + (Rt 
Time X Weight for Rt Time) + (Difficulty in Implementing X Weight for Difficulty in 
Implementing) + (Time to Implement X Weight for Time to Implement) + (Estimated 
Cost Range X Weight for Estimated Cost Range) = Recommendation Total Score 

Equation 1:  Calculating Recommendation Total Scores 

For example, the score for data collection and analysis was computed as: 

(2 X 5) + (0 X 1) + (3 X 1) + (2 X 1) +  (2 X 1)  + (2 X 1)  + (2 X 2) = 23 
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Table 7, Scoring of Recommended Solutions 

(continued on next page) 
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Table 7, Scoring of Recommended Solutions 
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5.3  Prioritization of Recommended Solutions 
Table 8 rank orders the recommended solutions by score to determine a general priority for each.  
It should be strongly noted, however, that these priorities are recommended only to establish 
some relative order in which the recommended solutions should be tackled.  We strongly believe 
that all of the recommendations are fully worthy of adoption.  However, we also believe that 
those recommendations that reduce mission risk the most and are less difficult, require less time, 
and cost less should be set in motion first because resources (i.e., staff time, funding, etc.) will 
preclude beginning all at once. 
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Table 8, Prioritization of Recommended Solutions 
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5.4  Illustrative Schedule and Staffing Requirements 
The illustrative schedule in Table 9 shows how these 22 recommended solutions might be laid 
out as part as an overall plan to transform joint engineer forces over the next decade or so.  It is 
based on the priorities developed in Table 8 (Prioritization of Recommended Solutions), and the 
time to implement ranges in column 4 of Table 5 (Synthesis of Recommended Solutions).  In 
general, a “short” time to implement was translated as one-year duration, “medium” as three, and 
“long” as seven.  Priority 1 tasks begin in Oct ’03, Priority 2 tasks in Oct ’04, and Priority 3 in 
Oct’ 05, except where there was a logical relationship with a preceding task that suggests a 
different start or it made sense to start a task with low resource requirements earlier.  For 
example, the Data Collection and Analysis Task, a Priority 2, starts with the other information 
solution tasks (Engineer Planning Tool, Engineer Execution Tool, and Engineer Database in 
GCSS) that are all Priority 1.  This schedule shows that it is conceivable that up to 13 tasks might 
be underway simultaneously.  Again, this schedule is very subjective and was developed for 
illustrative purposes only. 

 

 
Standardized Beddown Facility Sets 

Table 9,  Illustrative Schedule 

The rough manpower requirements estimates for staff oversight and support of each 
recommended solution are shown in text to the right of the schedule bar.  100% equal one man-
year/year.  Thus “JS (200%)” in the top “Scenarios-based quantitative analysis” bar indicates two 
Joint Staff man-years per year for that task.  These figures represent an allocation among the 
Joint Staff, the Services, JFCOM, and DLA of the Staff Oversight Man-years per Year in column 
8 of Table 5 (Synthesis of Recommended Solutions). 
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These figures were used to develop the rough order of magnitude staffing levels in Table 10 
(Rough Order of Magnitude Staffing Requirements) to illustrate the staffing requirements that 
might be associated with the schedule above.  As discussed in section 4.4, the number of quality 
personnel who would have to be dedicated to a serious joint engineer force transformation effort 
has significant resource implications, particularly with DoD’s requirement to downsize 
headquarters and staffs.   

FY '04 FY '05 FY '06 FY '07 FY '08 FY '09 FY '10 FY '11 FY '12 FY '13
Joint Staffing 6 6 6 7 3 3 3 2 2 2
Army Staffing 6 14 15 13 13 13 12 10 3 3
Air Force Staffing 2 2 3 3 3 3 3 2 2 2
Navy Staffing 4 4 5 5 4 4 4 3 3 3
Marine Staffing 5 5 5 2 2 2 2 1 1 1
JFCOM Staffing 2 2 3 4 4 4 4 3 3 3
DLA Staffing 1 1 1
TOTAL 25 33 38 35 30 29 28 21 14 14

Rough Order of Magnitude Staffing Requirements in Man-Years per Year

 
 

Table 10, Rough Order of Magnitude Staffing Requirements 

Effective joint engineer force transformation can only come at a price.  The amount of staff 
effort required to guide this important effort is significantly beyond what might be achieved by 
adding to existing staff tasks.  It will require reprioritization and redirecting of staff efforts and 
the associated redistribution of personnel resources on the order of those shown in the above 
table.  It we want to do engineer force transformation right, we will have to make hard choices.   
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SECTION 6 – CONCLUSION 
This study provided a detailed and comprehensive perspective of joint engineer forces, past, 
present, and future.  From this perspective it is very clear that engineers in all the Services are 
either undergoing or about to undergo major, rapid changes.  Analysis of the QDR, DPG, and 
other Defense guidance strongly indicates that engineer forces will be reduced in size.  More 
than that, however, they must also be transformed into a capabilities-based engineer force able to 
provide effective support for US forces conducting the complete spectrum of critical missions 
required to meet the full range of expected and unanticipated threats a very uncertain future may 
hold.  

Consequently, we focused our recommended solutions on providing improved or new 
capabilities that joint engineers will need for smaller numbers to provide improved, more flexible 
support with less lift and other scarce resources.  As detailed above, we steered away from the 
big “silver bullet” solutions that were unlikely to be resourced or that appeared to be at cross-
purposes with the direction being set by the Secretary of Defense (e.g. recapitalizing the entire 
fleet of engineer construction equipment or simply creating more engineer force structure).  
Instead, we concentrated on a set of relatively resource-light, shorter term, doable, and – most 
importantly – integrated recommendations that, taken together, can quickly set the joint engineer 
community off on the right path for the future. 

From our perspective, the most striking feature of this solution set is that it really must be joint.  
Thus far, jointness in the engineer community has been applied as discrete sets of Service 
engineers, each performing their own missions mostly in support of their own components.  
Today, the joint engineer community faces a common, integrated set of challenges that can only 
be met by a common, integrated solution set. Some of these challenges are common 
requirements, like the information solutions we propose. Others are the ability to achieve greater 
synergy of effort by operating together.  But the real fact of the matter is that we need a common, 
integrated effort to meet all of them.  This is not to say that Service engineers will all end up 
looking pretty much the alike.  Far from it – Service-unique requirements still require Service-
unique engineers.  However, the employment concepts, equipment, information systems and 
training of those engineers will all profit from common, integrated, and at times, interchangeable 
approaches. 

No one should underestimate the difficulty of building and executing this joint approach to the 
engineer future.  In all the Services, engineers tend to be small, somewhat isolated technical 
communities, usually under-resourced and sometimes unappreciated – until the hour of crisis, 
when it’s “engineers forward – into the breach”— and they’re heroes for a while.  Individually, 
Service engineers lack the influence and the resources to manage change of this magnitude.  But 
collectively, as a joint engineer community, none of this difficulty is insurmountable.  To 
succeed in the future, joint engineers must follow Benjamin Franklin’s sage advice to the signers 
of the Declaration of Independence.  “We must indeed all hang together,” he said, “or, most 
assuredly, we shall all hang separately.” 
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  ACRONYMS 
 
 
 
Acronym Full Spelling 
  
AAR After Action Review/Report 
ACTD Advanced Concept Technology Demonstration 
AFCAP Air Force Capabilities 
AFCESA Air Force Civil Engineer Support Agency  
AMC Army Materiel Command 
AOR Area of Operations 
APODs Aerial Ports of Debarkation  
BOS Base Operating Support 
BPA Blanket Purchase Agreement 
CEB Combat Engineer Battalion (Marines) 
CENTCOM US Central Command 
CESE Construction Engineer Support Equipment 
CIE Collaborative Information Environment 
CJTF Commander, Joint Task Force 
CONCAP Construction Capabilities 
CONPLANs  Contingency Plans 
CONUS Continental United States 
CROP Common Relevant Operating Picture 
CSC Construction Support Company (Army) 
CSE Construction Support Equipment Company (Army) 
CSS Combat Service Support 
DARPA Defense Advanced Research Projects Agency  
DIA Defense Intelligence Agency 
DLA Defense Logistics Agency 
DOTMLPF Doctrine, Organizations, Training, Materiel, Leadership and education, Personnel, 

Facilities 
DPG Defense Planning Guidance 
DSCP/DSCC Defense Logistics Agency’s Defense Supply Centers Philadelphia and Columbus  
ECS Engineer Capabilities Study  
EUCOM US European Command 
FLOW Focused Logistics Wargame 
FUNCPLANs Functional Plans 
FY Fiscal Year 
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GCCS Global Command and Control System 
GCSS Global Combat Service Support 
HA/DR Humanitarian Assistance/Disaster Response 
HET Heavy Equipment Transport 
HNS Host Nation Support 
ICIS Integrated Consumable Item Support (Model) 
INSUMs Intelligence Summaries 
JEPES Joint Engineer Planning and Execution System 
JFCOM Joint Forces Command 
JMMR Joint Materiel Management Review 
JOA Joint Operations Area 
JRSOI Joint Reception, Staging, Onward movement, and Integration 
JTF Joint Task Force 
JWARS Joint Warfare Simulation 
JWCA Joint Warfighting Capabilities Assessment 
LOGCAP Logistical Capabilities 
MANSCEN US Army Maneuver Support Center 
MARFORPAC Marines Forces Pacific 
MC02 MILLENNIUM CHALLENGE 02 
MCO Major Combat Operation 
METL Mission Essential Task List 
MGB Medium Girder Bridge 
MILCON Military Construction 
MLC Military Load Classification 
MOEs Measures of Effectiveness 
MSR Main Supply Route 
MTMC Military Traffic Management Command 
MTW Major Theater War 
NAVFAC US Navy Naval Facilities Command  
NCBC Naval Construction Battalion Center 
NIMA National Imagery and Mapping Agency 
O&M Operations and Maintenance 
OCONUS Outside the Continental United States 
OPLANs Operations Plans 
OSD Office of the Secretary of Defense 
OUSD(C) Office of the Undersecretary of Defense (Comptroller) 
PACOM US Pacific Command 
PME Professional Military Education 
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POL Petroleum, Oil, and Lubricants 
PREPO Prepositioned (equipment, supplies, etc) 
QDR Quadrennial Defense Review  
RDT&E Research Development Test and Evaluation 
SIPRnet Secret Internet Protocol Router Network  
SME Subject Matter Expert 
SOF Special Operations Forces 
SOUTHCOM US Southern Command 
SPODs Sea Ports of Debarkation  
SSC Smaller Scale Contingency 
SWA Southwest Asia 
TAA Tactical Assembly Area 
TEPs  Theater Engagement Plans 
TOE Table of Organization and Equipment 
TPFDD Time-Phased Force Deployment Data  
TRANSCOM US Transportation Command 
USACE US Army Corps of Engineers 
USAES US Army Engineer School 
USFK US Forces Korea 
WRM War Reserve Materiel 
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Annex A: Methodology and Analytical Results

The research portion of this study examined the two distinct areas shown below.  One of
these areas, Assess Engineer Requirements, investigated three sub-areas.

Engineer Capabilities Study Methodology

Assess Engineer Requirements

ß Engineer Requirements of OPLANs, CONPLANs, FUNCPLANs, and TEPs (Plans Review)

ß Historical Analysis
ß Market Research and Assess Lessons Learned From Operations Noble Eagle and

Enduring
ß Freedom

Develop Inventory Matrix of Engineer Unit Capabilities

A synopsis of each area and the corresponding sub-areas are included in the following
sections.

The study was conducted in close coordination with the Combatant Commands and the
Services.  The techniques and methodology utilized for this coordination are also outlined
below.
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2.1  Assess Engineer Requirements

2.1.1  Plans Review

Purpose.  A review of 26 Combatant Command-selected operational plans was
conducted over a six-week period during August and September 2001. The specific plans
are listed as follows:

Operational Plans Reviewed

CENTCOM EUCOM1 JFCOM PACOM USFK SOUTHCOM

CONPLAN 1015-98
15 Mar 01

OPLAN 4247-98
1 Jun 98

CONPLAN 0500-98
undated

CINCPAC OPLAN
5027-98,
18 Jan 01

CINCUNC/CFC
OPLAN 5027-98

18 Jan 01

USCINCSO CD
Campaign Plan

16 Aug 99

CENTCOM TEP
undated

CONPLAN 4250
29 May 97

FUNCPLAN
2500-98, 15 Jun 01

CONPLAN 5070
Oct 00

CTF 778 5027-98
17 May 01

CONPLAN 6103-99
1 Mar 99

CONPLAN 4255-96
14 Jul 97

FUNCPLAN
2501-97, 2 Feb 98

OPLAN 5077
undated

MARFORPAC
OPLAN 5027-98

1 Jul 01

CONPLAN 6601-98
 1 Oct 99

(Change 1, 8 Dec 00)

CONPLAN 4132-96
29 Apr 97

FUNCPLAN
503-97, 30 Nov 97

PACOM TEP
undated

[CONPLAN 5301,
CONPLAN 5302]

FUNCPLAN 6115-98,
15 Aug 99

[Change 1, 25 Oct 99]

CONPLAN 4122-98
1 Feb 00

JFCOM TEP,
1 Apr 01

SOUTHCOM TEP
18 Jun 01

FUNCPLAN 4269-96
10 Apr 97

EUCOM TEP
 1 Jul 01

Specific insights from this process are included in the classified Plans Review Report in
Appendix 1 (Plans Review).  One general insight was that the nature of our hierarchical
planning process makes it virtually impossible to identify the scope and magnitude of
engineer requirements from a review of Combatant Command-level plans.

2.1.2  Historical Analysis

Purpose.  The original purpose of the Historical Analysis was to provide a historical
review of the patterns of engineer deployments and employments for the period from
Calendar Year 1989 to 2001.  The engineer operations were identified by operation name,
Service of unit, duration, and nature of operation (i.e., Major Theater War (MTW), Small
Scale Contingency (SSC), Disaster Response (DR), Humanitarian Assistance (HA), and
Peacetime Engagement (P)).  The Area of Operation (AOR), engineer support
information, and military unit designations were also identified to allow for sorting of the
data for analysis purposes.  A key goal of this task was to identify the deployment

                                                  
1 EUCOM Staff Engineer stated there was minimal correlation between deliberate plans engineer
requirements and engineering requirements required to support the hasty planning process.  Current
operations should offer a clearer picture of what actual engineer support capabilities will be required in the
future.  Service components develop engineer requirements for supporting major MTW Plans on
generalized Combatant Command guidance.

greench
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operations, the engineer units (equipment and personnel) involved, and tasks performed
in sufficient detail to identify quantifiable levels of effort performed that would allow for
development of graphical displays of engineer activities during deployments.

Methodology.  The task was initiated with the intent of identifying all deployments that
occurred during the 13-year period of the study, 1989 to 2001.  This was accomplished
through extensive research and cross matching of information from nine separate listings
of various contingency operations.  The data was collected using Excel database tables
developed by the study team and approved by the sponsor.  These Excel tables were used
to sort and group engineer deployment information by the following major categories:
Combatant Commands, AORs, Services, Nature of Operations, Years, Types of
Engineering Support, and Major Engineering Tasks.  The identified deployments were
sorted by each Combatant Command’s AOR for later analytical review and for our onsite
discussions during the Combatant Command visits.

Once the deployment operations had been identified and sorted, initial contact was made
with JS/J4 Logistics Readiness Center and US Transportation Command (TRANSCOM)
J3 and J4 to determine the availability of historical Time-Phased Force Deployment Data
(TPFDD) for identification of the engineer units’ equipment and personnel deployed to
support each of the identified operations.  Although it was initially believed that old
TPFDD files existed, both organizations informed us that the old TPFDD files were not
maintained following each deployment.  During the PACOM theater visit, we further
discovered that the Theater Engagement Plans (TEP) historical deployment databases
were also not being maintained.

Since the historical data on engineering deployments was not being systematically
maintained, it was necessary to conduct exhaustive research of the Internet for historical
data from various Service / units / operations / engineering / news services / history
websites.  This on-line data search effort produced considerable information on deployed
engineer units and tasks performed.  However, the different sources provided varying
levels of detail on the level of effort for each completed task and numbers of units/troops
involved.  Additionally, the US Army Engineer School (USAES) and the US Army Corp
of Engineers (USACE) historians were contacted to determine other possible sources of
information on engineer deployments.  Review of the USACE library’s issues of the
“Engineer” magazines provided numerous additional articles on deployment activities.
The Excel tables containing the historical data gathered from available sources pertaining
to engineer units’ deployment activities during the study’s time period are included at
Appendix 2 (Historical Analysis).

The primary data sources for this task area were various DoD and commercial websites
located during the exhaustive Internet search.  In addition to two of the websites on
contingency operations that provided links to additional locations on deployments, six
key engineering and historical “link” websites provided more links to numerous other
websites.  Especially helpful was the “Air Force Civil Engineer Support Agency
(AFCESA) – Links” website that provided links to all the commands’ engineer home
pages.  Review of an extensive number of websites identified the following sites
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containing engineering activity information for this study: 12 websites on histories of
Navy Seabees, Air Force Red Horse and Marine Corps Engineers; 12 websites with
Army Public Affairs’ monthly News Release that covered all Army Operations for each
AOR; nine websites of Federation of American Scientists (FAS) Military Analysis
Network studies on various operations; and over 115 Service News Service / magazine
websites with news articles/photos on engineers’ activities.  These websites provided
varying levels of detail on the actual completed tasks and participating engineer units.
This made it difficult to accurately quantify the actual level of effort for each task for the
tracking and comparison purposes critical to completion of this task.

2.1.3  Market Research

Purpose.  The Market Research analysis examined four geographic Combatant
Commands’ AORs, i.e., EUCOM, PACOM, CENTCOM, and SOUTHCOM, to assess
the civil construction industrial base and characterize regional impediments to
construction by contract.  Ultimately the assessment addressed the capabilities resident in
45 different countries and the results are summarized in data collection sheets titled
“Infrastructure”, Tab 1 to Appendix 3 (Market Research) and  “Equipment, Materiel,
Labor and Security”, Tab 2 to Appendix 3 (Market Research). Each sheet has both an
unclassified (Appendix 3 (Market Research)) and a classified version Annex F
(Classified Annex). A total of 11 separate areas, such as Aerial Port of Debarkation
(APOD) and Seaport of Debarkation (SPOD) conditions, regional factors, Construction
Engineer Support Equipment (CESE) equipment, materials, labor, and internal security
were used to assess the construction infrastructure and equipment available to support
construction by contract.  These 11 areas were further sub-divided into a total of 33 sub-
areas that addressed the areas of adequacy, shortfalls, availability, risk, construction
volume, economic statistics, and stability.

Methodology.  Initially, the analysis began by interviewing key Joint Staff and Service
Staff members to determine the amount and possible sources of information currently
available that addressed the key areas noted above.  Initial interviews in turn lead to other
DoD offices and agencies as well as other non-DoD agencies, such as the Central
Intelligence Agency (CIA).  Through a combination of interviews, on-line data searches,
and review of numerous documents, a partial picture was gained of the regional civil
construction industrial bases and regional impediments to construction by contract.

The primary data sources for this task area were: operational war plans; contingency
plans; the Logistics Capability (LOGCAP), Contingency Capabilities (CONCAP), and
Air Force Capabilities (AFCAP) programs; numerous open source country studies; the
US Department of State (DoS) Country Commercial Guides; CIA World Factbook
documents; and classified Defense Intelligence Agency information.  These sources were
further supplemented with information gained from reviews of both DoD and commercial
corporations’ websites.  Over 120 separate websites (both military and civilian) were
reviewed, but only a few provided any significant information for this study effort.  The
most valuable were the Department of State, CIA, a commercial site known as STAT-
USA/Internet operated by the US Department of Commerce (Economics and Statistics
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Administration) which provided numerous links to economic and engineer studies, and
the USTRANSCOM and MTMC websites that provided detailed information on airfields
and seaports.

2.2  Develop Inventory Matrix of Engineer Unit Capabilities

Purpose.  The purpose of this review was to inventory current military general/civil
engineer capabilities2 and to display the data in an easy to use format suitable for
Operational Planner’s use.3  Additionally, the status of CONUS and OCONUS
prepositioned engineer related equipment, to include beddown facility sets, was also
included in the inventory.

Methodology and Findings.  To conduct the inventory, SAIC reviewed Joint Staff (JS)
and Service publications pertaining to specific engineer tasks, required capabilities,
assigned responsibilities, and other relevant information. These included: regulations,
doctrine, tables of authorization, websites, applicable briefings and reports, and selected
combatant command operation plans and directives.

We contacted key engineer staff personnel at the JS and four Service HQs, to include
many of their respective engineer proponent agencies, e.g., [Air Force’s Civil Engineer
Support Agency (AFCESA), Air Combat Command (ACC/CEXO), and Logistics
Management Agency (AFLMA/LGX); the Army’s Maneuver Support Center
(MANSCEN), and the US Army Corps of Engineer (USACE); the Navy’s Naval
Facilities Command (NAVFAC), and Naval Construction Battalion Center (NCBC)]; and
Defense Logistics Agency’s Defense Supply Centers Philadelphia and Columbus
(DSCP/DSCC)].  These agencies provided invaluable assistance in clarifying unit
information and greater insight into engineering tasks and required capabilities.

Based on our research, inventory results were summarized on two Excel spreadsheets
titled: Engineer Unit Capability Worksheet and Engineer Prepositioned Equipment
Worksheet.  The spreadsheets, along with user instructions, are at Appendix 4 (Engineer
Unit Capabilities) The results of our capabilities assessment were provided to the
respective Services, Joint Staff, and Combatant Command subject matter experts (SME)
for coordination and verification.

2.3  Combatant Command (CINC) and Service Visits

Purpose.  We conducted on-site visits and extensive telephonic and e-mail coordination
with representatives from each of the designated Combatant Commands and all of the
Services. Detailed reports and briefings from these Combatant Command and Service
                                                  
2 A capability is defined as the ability to execute a specific course of action.  For purposes of this task
(Engineer Unit Capabilities), a capability was equated to those general/civil engineering tasks normally
performed by Service engineer type units, e.g., road construction, well drilling, utility repair, power
generation, and the projected operating environment in which such tasks would be executed.
3 Assigned tactical engineer capabilities (mobility, counter mobility, and survivability) were recorded,
however, the inventory’s primary focus was on CSS general engineering roles (engineer operations
required for conducting and sustaining military operations in a theater).
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visits are at Appendix 5 (Combatant Command and Service Visits). The objective of this
coordination was:

Onsite Visits and Coordination

Facilitate an Active and Timely Exchange of Information

Identify Key Issues of Concern

Follow-up on Interim Analytical Results Provided for Comment

Examine Combatant Command Engineer Force Requirements, Existing Capabilities, Shortfalls,
Associated Risk, and Possible Solutions.  Key Areas Examined:

• Shortfalls – Identify Joint Engineer Capability Shortfalls
• Risks – Identify Combatant Command’s Risks Due to Joint Engineer Capability Shortfalls
• Minimizing Risk – Identify Combatant Command Actions To Minimize Or Manage The Risk
• Working Smarter – Discuss impact of QDR / DPG; Capabilities Based Forces and Doing More with Less
• Capability-Based Planning – Impacts and “How To”

Combatant Command Visits

The following Combatant Command visits were conducted:

Combatant Command Visit Dates
PACOM 9-12 April 2002
USFK 15-19 April 2002
SOUTHCOM 16 April 2002
JFCOM 15-16 April 2002
CENTCOM 1-2 May 2002
EUCOM 9 May 2002

The Combatant Command’s Command Engineer Staff was the primary audience for
these visits, although where possible representatives from the J-3, J-4, and associated
Service Component engineer staffs were included. To prepare for these visits, a set of
study questions was provided as a read-ahead to help guide the discussions.  Also, an
introductory briefing outlining the objectives of the study, insights to date, and completed
unclassified and classified analytical products was provided as part of this read-ahead
packet (Tab 1 to Appendix 5).

SAIC gained important information and collected useful ideas during these Combatant
Command visits. Insights included:  how to improve the deliberate and hasty planning
processes and how to develop a true capability-based planning capability given
transformation requirements and current operational demands.
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Service Visits

One of our initial actions was to visit all the Service Engineers in their Washington-area
headquarters.  We developed a Service questionnaire oriented on the objectives of the
study to guide the discussions that followed our introductory briefing.  These visits were
exceptionally helpful for providing additional sources of information and good ideas for
proceeding with the study.  They also established solid working relationships between the
study team members and the Service Engineers that paid great dividends throughout the
entire effort.

2.4  J4/SAIC Workshop

Recognizing that development of effective courses of action to meet engineer-related
challenges would require taking full advantage of the expertise and knowledge available
in the Services and Combatant Commands engineer staffs, J4 ED and SAIC developed
and facilitated an Alternatives Development Workshop that was conducted at the SAIC
facilities in McLean, Virginia, from 21-22 May 2002.  Attendees included 25
representatives from the Joint Staff, Combatant Command, and Service engineering
staffs, and eight SAIC SMEs. The purpose of the workshop was to develop a series of
practical courses of action to improve joint engineering capabilities and meet the
requirements for engineers that flow from the QDR, DPG, and other DoD guidance.

The workshop focused on the development of “capability multipliers” that will allow
engineer forces to meet the design criteria from the QDR Report. (See Annex E for the
complete QDR Analysis):

Underlying QDR Precepts:  Requirements for Engineers

ß Capable of responding rapidly to events that occur with little or no warning

ß Scalable and task-organized into modular units to allow the combatant commanders
(CINCs)

ß to draw on the appropriate forces to deter or defeat an adversary

ß Highly networked with joint command and control

ß Able to integrate into combined operations better than the forces of today

ß Designed from the beginning for joint and combined interoperability

To start the discussion, SAIC developed a draft set of capability multipliers by soliciting
input from the full breadth of the engineer community.  This draft set (see Tab 2 (Draft
Candidate Multipliers) to Appendix 6 (Workshop)) was emailed to all participants prior
to the workshop.

The two-day workshop followed a nine-step process (see Tab 2 (Workshop Process) to
Appendix 6 (Workshop))for workshop process briefing) that began with identification of
shortfalls and gaps in engineer capabilities, developed potential solutions, then identified
what Service/Combatant Command initiatives were already underway to address the
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shortfalls and gaps.  In post-workshop analysis, SAIC further developed many of these
solutions and incorporated them into the recommended solutions sets described in
Section 3 below.

Outcomes from this workshop showed that these “capability multipliers” come in many
forms – from new technologies to information management to automated planning tools
to reorganization of existing units to methods to integrate the transformational efforts of
the entire joint engineer community.

2.5 Visit to JFCOM’s MILLENNIUM CHALLENGE 02 Experiment

One of our senior analysts attended MILLENNIUM CHALLENGE 02 (MC02) from 4 to
10 August 02 as part of a team collecting experiment best practices/lessons learned for
the DoD Director for Force Transformation.  As part of his duties he conducted detailed
interviews with three of the engineer experiment participants and the engineer assessor.
Many of their observations correlate closely with issues developed during this study.
Because of the importance of MC02 as a joint force transformational event, we
incorporated these observations in the Study where appropriate.  A detailed trip report is
included as Appendix 7 (MILLENNIUM CHALLENGE 02 Trip Report).
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Historical Review 
 
 
Insights.  The major insight gained during this effort is that there is no one source of information on 
which Engineering units deployed or what support they provided while deployed.  The information in the 
systems with the capability to capture and track much of the necessary data, the TPFDD files and TEP 
databases, is either not being saved following the Operations or is not being maintained in sufficient detail 
to be useful in development of quantifiable trends for future planning purposes.  Also, there does not 
appear to be sufficient guidance for identifying what type of engineering activity during deployments or 
what level of task accomplishments should be documented, (i.e. miles of roads constructed, number/size 
of base camps built, number of wells dug, etc.).  Much of the engineer related data on Engineering 
deployment activities reviewed was either not being documented or was not documented in sufficient 
detail to identify the actual level of effort performed for analysis purposes.  Collection of similar data at 
the same level of detail by all deployed Engineer units would improve the ability for analyzing the 
information in sufficient detail to be of use to operational planners.   
 
Conclusions.  The process for identifying and documenting data on Engineering deployment activities in 
sufficient and consistent detail to allow for analysis suitable for future operational planning does not 
currently exist.  Currently there is no standard guidance on who should collect this information or what 
level of detail should be documented for completed tasks during deployments.  Also, there is not any 
single database identified to capture the necessary deployment information for all Engineering units’ 
deployments for all types of deployments and all AORs.  Therefore, historical information on what units 
were previously deployed or what tasks were performed is not accessible in sufficient detail to allow for 
analysis of past activities or planning of future operations that are similar in nature and to like regions. 
 
Recommendations.  Based upon the results of this effort, several recommendations can be provided.  
These are: 
 

• Establish guidance to subordinate elements to assist in the collection and documentation of 
relevant data on Engineering unit deployments, including units deployed, personnel and 
equipment deployed, and tasks performed (including which units performed them and time for 
completion) in sufficient and consistent detail to allow for tracking and analysis. 

• Appoint one office within DoD to lead effort to collect and document required information. 
• Identify a common database at the DoD level for storage of the required planning, execution, 

and historical information for all Services’ Engineering units. 
• Establish a common database that not only would be used for processing both deployment 

planning and deployment execution, but would also be used to document actual deployment 
task activities for analysis and use in future planning processes (see next page). 
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Operation of Excel Tables for Engineers’ Historical Review: 
 
1. Historical deployment tasking information for Engineer units has been collected and populated in the approved 
Excel tables for presenting a historical review of past Engineering activity for the period of 1989 to 2001.  The data 
is sorted into two Excel files; “3 – Historical – Military Deploy Worksheet (30 Jul).xls” for military units 
deployment activity, and “4 – Historical – Contractor & HNS Deploy Worksheet (30 Jul).xls” for contractor and 
host nation support (HNS) deployment activity.   
 

1.1. Each of the Excel workbook files contains two spreadsheets titled “Eng Rqmts” and “Eng Rqmts with 
Supt detail cols” that can be selected by the two tabs at the bottom of the page, identified by the green arrow in 
Figure 1a and 2a.  Note: The data contained in each of these spreadsheets are identical with the exception that in 
the second spreadsheet (“Eng Rqmts with Supt detail cols”) the deployment data for the “Type of Support” column 
has been expanded to include key  “Engineer Tasks” for the four types of support with identification of which 
Service components completed the identified tasks. 

 
1.2. The deployment information identified in each row for different Deployments was sorted, by dates, 

within each of the five CINCs: “CENTCOM”, “EUCOM / NATO”, “PACOM / USFK”, “SOUTHCOM”, and 
“JFCOM / CONUS”.  Due to the extensive amount of data presented within each spreadsheet, the sorted data was 
also ‘grouped’ within each of the CINCs to allow viewing the data for each CINC at two different levels to enhance 
data review.  The “group’ level indicators are indicated by the numbered boxes in the upper left hand corner of the 
spreadsheets, identified by the red arrows.  Figure1a and 2a show the spreadsheets with all five CINCs data in the 
Level 1 (closed) format with none of the ‘grouped’ data for any of the CINCs visible, as indicated by the “+” 
buttons to the left of each CINCs’ ‘group’ heading row, identified by the orange arrows. 
 
Figure 1a.  “Eng Rqmts” Spreadsheet for the “3-Historical – Military Deploy Worksheet (30 Jul).xls” 
Workbook, displaying Level 1 data with all ‘grouped’ data “closed”. 
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1.3. There are two methods to ‘open’ the ‘grouped’ data and display information for each Deployment that 

has been ‘grouped’ under each CINC.   
 

1.3.1. The first method is to left click on the “Level 2” button, indicated by the red arrow in Fig 1a 
and 2a.  This will ‘open’ all of the ‘grouped’ data for all of the CINCs at the same time, see Fig 1b.  Note: Use the 
scroll bars on the right and bottom of the spreadsheet, indicated by the blue arrows in Fig 1b, to view the data that 
isn’t visible.  The bar at the right provides vertical scrolling to view additional data rows for each different 
Deployment and the bar at the bottom provides horizontal scrolling to view additional data columns for each 
displayed Deployment. 

 
1.3.2. The second method is to left click on the “+” button to the left of the desired CINC’s ‘group’ 

heading row (such as “EUCOM / NATO”), indicated by the orange arrow in Fig 1a and 2a.  This will ‘open’ the 
‘grouped’ data for only the selected CINC, which is then depicted by the “-“ button on the left edge and visible 
data for “EUCOM / NATO”, as indicated by the orange arrow in Fig 1c.  Note: In this case the ‘grouped’ data for 
the other CINCs remains ‘closed’ as indicated by the “+” button to the left of the “CENTCOM” ‘group’ heading 
row in Fig 1c. 
 
Figure 1b.  “Eng Rqmts” Spreadsheet for the “3-Historical – Military Deploy Worksheet (30 Jul).xls” 
Workbook, displaying Level 2 data with all ‘grouped’ data “open”. 
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1.4. There are two methods for ‘closing’ the ‘grouped’ data once finished viewing the selected CINC’s 
deployment information. 

 
1.4.1. The first method is to left click on the “Level 1” button, indicated by the red arrow in Fig 1b.  

This will ‘close’ all of the ‘grouped’ data for all of the CINCs at the same time and display a screen similar to Fig 
1a.  Note: Use the scroll bar on the right edge of the spreadsheet, indicated by the blue arrow in Fig 1a, to scroll up 
to display the CINCs’ ‘group’ heading rows that are not visible.  

 
1.4.2. The second method is to left click on the “-” button to the left of the CINC’s ‘group’ heading 

row (such as “CENTCOM”) that you want to ‘close’, indicated by the orange arrow in Fig 1b.  This will ‘close’ the 
‘grouped’ data for only the selected CINC, and display a screen similar to Fig 1c.  In this case as shown in Fig 1c, 
the ‘grouped’ data for “CENTCOM” is now ‘closed’ as depicted by the “+” button on the left edge and the 
‘grouped’ data for the other CINCs remains ‘open’, as indicated by the “-” button on the left edge of the “EUCOM / 
NATO” ‘group’ heading row. 
 
Figure 1c.  “Eng Rqmts” Spreadsheet for the “3-Historical – Military Deploy Worksheet (30 Jul).xls” 
Workbook, displaying both Level 1 and Level 2 data with partial ‘grouped’ data “open”. 
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2. The Deployments’ data within the “Eng Rqmts with Supt detail cols” Spreadsheet, depicted in Fig 2a, is also 
‘grouped’ by the different CINCs and functions in the same manner as described above for the “Eng Rqmts” 
Spreadsheet.  This spreadsheet also contains the additional ‘grouped’ columns required to display the expanded 
information on “Engineer Tasks” for the four “Types of Support”.  Note: The ‘group’ buttons for the rows along 
the left edge and for the columns along the top edge work independently of each other.  Each must be selected at 
the appropriate level or combination to obtain the desired display of data. 
 

2.1. The Level 1 (closed) display of the additional ‘grouped’ columns on “Engineer Tasks” for the four 
“Types of Support” is indicated by the “+” button above Column I, identified by the blue arrow in Fig 2a.  There 
are two additional levels of ‘grouping’, indicated by the purple arrow in Fig 2a.  The Level 1, 2, & 3 buttons and the 
“+” (closed) and “-” (open) buttons for “grouped” data function in the same manner for the ‘grouped’ data columns 
as described above for the CINCs’ ‘grouped’ data rows. 
 

2.2. Level 2 data columns can be displayed by left clicking either the Level 2 button at the purple arrow or 
the “+” button above column I at the blue arrow.  Either of these methods will display Level 2 data for the “Type of 
Support” as displayed in Fig 2b.  This displays four additional Level 2 ‘grouped’ columns for “General Engineering 
– GE”, “Mobility – M”, “Countermobility – CM”, and “Survivability – S”; indicated by the blue arrow in Fig 2b.  
Note: The appropriate Level 2 data for the desired CINC must also be selected to obtain a display similar to Fig 2c 
showing Deployments data for CENTCOM with Level 2 data for “Types of Support”.  This is accomplished by left 
clicking on the “+” button by “CENTCOM”, identified by the orange arrow in Fig 2b. 
 
Figure 2a.  “Eng Rqmts with Supt detail cols” Spreadsheet for “3 – Historical – Military Deploy Worksheet 
(30 Jul).xls” Workbook, displaying Level 1 data with all ‘grouped’ data “closed”. 
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Figure 2b.  “Eng Rqmts with Supt detail cols” Spreadsheet for “3 – Historical – Military Deploy Worksheet 
(30 Jul).xls” Workbook, with Level 2 ‘grouped’ data columns displayed. 
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2.3. Level 3 data columns can be displayed with “Tasks” data either by left clicking the Level 3 button in 
the upper left corner, indicated by the purple arrow in Fig 2c, or by left clicking the “+” button above one of the 
“Type of Support” columns, indicated by the blue arrow in Fig 2c.  When the Level 3 button is selected, Level 3 
data columns displaying “Tasks” data for all four “Type of Support” ‘groups’ will be ‘opened’ and displayed.  
When one of the “+” buttons above a “Type of Support” columns is selected, only the Level 3 data columns for the 
selected “Type of Support” ‘group’ will be ‘opened’ and associated “Tasks” data displayed, as depicted in Fig 2d 
for the “Mobility – M” ‘group’.  Note: Each of the four “Type of Support” ‘groups’ have a different number of 
“Tasks” columns associated with them. 
 
Figure 2c.  “Eng Rqmts with Supt detail cols” Spreadsheet for “3 – Historical – Military Deploy Worksheet 
(30 Jul).xls” Workbook, with Level 2 ‘grouped’ data columns displayed with Deployments data for 
CENTCOM. 
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2.4. The data displayed in the Level 1 data column for “Type of Support” includes the codes (GE, M, CM, 
or S) that identify which types of engineering support was performed during the Deployment.  The data displayed 
in the Level 2 data columns for each individual “Type of Support” ‘groups’ includes codes that identify what types 
of engineer “Tasks” were performed during the Deployment.  The data displayed in the Level 3 data columns for 
each engineer “Task” identifies how many deployed Service units performed the indicated engineer “Task” during 
the Deployment. 

 
2.5. The “Type of Support” data columns can be ‘closed’ to a lower Level by either left clicking on one of 

the Level 1, 2, or 3 buttons in the upper left corner, identified by the purple arrow in Fig 2d, or by left clicking on 
one of the “-” buttons above one of the ‘opened’ ‘grouped’ data columns, identified by the blue arrow in Fig 2d.  If 
one of the Level buttons is selected, then all of the ‘grouped’ data columns will ‘close’ to the selected data Level of 
‘grouped’ data.  If one of the “-” buttons above one of the ‘open’ ‘grouped’ data columns is selected, then only that 
‘group’ will ‘close’ to the next lower Level of ‘grouped’ data.  For example, left clicking on the   “-” button above 
the “Mobility – M” column will ‘close’ those ‘grouped’ data columns and display data similar to Fig 2c above. 
 
Figure 2d.  “Eng Rqmts with Supt detail cols” Spreadsheet for “3 – Historical – Military Deploy Worksheet 
(30 Jul).xls” Workbook, with “Mobility –M” Level 3 ‘grouped’ data columns displayed with Deployments 
data for CENTCOM. 
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Horse Flt;               2a) 
307 Eng Bn;           2b) 

618 ??

3)  NMCB 4;                 
4)  NMCB 133 & 
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5a & d) ACB 1; NMCB 
4, 5, & 40; NMCB 24 

(Res);                                     
5b) CBU 411 & 415;  

5c & d) NMCB 7;  
NMCB 74

4) Intense heat, often up to 120 deg F, and sand were major 
problems.  Sand got into everything and was particularly hard on 
equipment.
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Navy Supt)
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CENTCOM 1991 JTF PROVEN FORCE W

M
is

si
o

n
 / 

P
u

rp
o

se

Navy's escorting of 11 "re-flagged" Kuwaiti tankers with American 
crews.due to Iranian mines in Persian Gulf shipping lanes 

Airlift aid to refugees in Afghanistan.

Deployment to Persian Gulf in response to Iraqi invasion of Kuwait 
to first defend Saudi Arabia.  Eventually, 30 nations joined the 
military coalition arrayed against Iraq, with a further 18 countries 
supplying economic, humanitarian, or other type of assistance.   
The navy also began maritime intercept operations in support of a 
US-led blockade and UN sanctions against Iraq. 

Deployment to Persian Gulf in response to Iraqi invasion of Kuwait 
to first defend Saudi Arabia.  Eventually, 30 nations joined the 
military coalition arrayed against Iraq, with a further 18 countries 
supplying economic, humanitarian, or other type of assistance.   
The navy also began maritime intercept operations in support of a 
US-led blockade and UN sanctions against Iraq. 

Amphibious exercise along the eastern Saudi Arabian coast which 
was first in a continuous series of operations carefully designed to 
deceive the Iraqi command as to the direction of the Coalition's 
ground attack. 

Evacuation of 281 noncombatants from the US Embassy in 
Mogadishu, Somalia following the fall of the Siad Barre regime and 
a confused battle for control of Mogadishu during a bloody civil war. 
Deployment of Patriot Missile Batteries to defend Isreal against Iraqi 
Scud Missile attacks.
JTF opcon of offensive air operations against targets in northern 
Iraq from Incirlik, Turkey, to create a 2nd front in Northern Iraq.
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CENTCOM 1991 DESERT STORM

W

1) USAF Fact Sheet - 
"Airpower in Operation 

Desert Storm";  2) "307th 
Engineers History - All 
American Engineers";      

3) EOD History website; 

1)  May-91;     
2 & 3) 

Unknown; 
1) AF;  2) A;         

3) N

1) All combat engineer tasks, including: erected over 5,000 tents, built 
buildings totaling over 300,000 sq ft, & laid over 1,600,000 sq ft of concrete 
and asphalt.  2) Destroyed all enemy's military hardware left in div's sector.  

Destroyed: 15 MIG-23 acft; over 52,000 tons of explosives and 
ammunitions; and over 8,000 pieces of weapons and equip.  3) NAS 

Sigonella:  Short notice EOD Mine Countermeasures (EOD MCM) support 
to Sixth Fleet.  Northern Arabian Gulf: Multi-national MCM support - 
disposed of 112 enemy sea mines; recovered and exploited 17 mines; 

destroyed numerous drifting mines; conducted first operational deployment 
of the Fly Away Recompression Chamber (FARC) System; and conducted 
diver & land serches to clear and reopen 5 major Kuwaiti ports, channels, 

and adjacent areas.  
1) GE;  2) CM;     

3) M FB, FBC, RC ?AF

CENTCOM 1991 DESERT STORM                  (Continued 
- Navy Supt)

W

4) "The History of NMCB 
133";  5) "Seabee History: 
Operations Desert Shield / 

Desert Storm:
4) 5/7/01;     

5) 13/11/97 4 & 5) N

4) Camp Mitchell, Rota, Spain:  Built two ammunition storage areas and 
surrounding berms.  Repaired sanitary sewer at Navy Lodge; constructed 

1,671 sq ft ARFCS at air terminal; repaced primary power distribution 
system; and constructed 40 ft by 60 ft storage warehouse and 4,000 sq ft 

housing office.  5a) Saudi Arabia:  Opened and maintained  roads  to serve 
as main supply routes;  built airfields; and provided immediate battle-
damage repair.  Al-Kabrit:  Constructed a Naval Construction Force 

Logistics Support Base to support 1st MEF assault operations.   
Constructed water-wells, roads, and facilities, including gallies, for Marine 
division assembly areas.  Built a 40,000 man capacity enemy prisoner of 

war camp.  "End Run":  Built and maintained over 200 miles of roads to the 
Kuwait border (built in appox 2 wks);  Built roads, a well, & a 1,500 ft 

Remote Piloted Vehicle runway.  5b)  Kuwait:  Prepared positions in Kuwait 
for 1 st MEF cmnd elements; repaired airfields; maintained roads; and built 

enemy prisoner of war camps. 

4) GE / S;         
5a)  GE / M;  
5b) GE / M  

FB, FBC, 
RC, PG, UR, 

WD
2N, 
1N

CENTCOM 1991 DESERT SWORD / DESERT SABRE W None

CENTCOM 1991 - 
1992 DESERT CALM

W
1) A Horse with Wings: 

Red Horse History"; 1) Unknown 1) AF

Following unilateral cease-fire, performed tasks that denied two air bases in 
southern Iraq by cutting runway and taxiway surfaces and destroyed 

hardened aircraft shelters and other facilities. CM

CENTCOM 1991 Kuwait Oil Fire D ? Deployed firefighting equipment? GE

CENTCOM 1991 PROVIDE COMFORT I

H

1) FAS Military Analysis 
Network - "Operation 

Provide Comfort";  2) "The 
History of NMCB 133";  3) 

"Seabee History: 
Operations Desert Shield / 

Desert Storm"

1) Unknown; 
2) 5/7/01;     

3) 13/11/97
1) M;  2 & 3) N & 

A

1) Built refugee camps.  2) Sikh, Iraq: Repaired bombed rwy; operated 
crucial water wells; produced electrical power; erected tent cities, drilled 
water wells, and repaired roads.  3) Zakho:  Provided support to refugee 

camps; constructed latrines; provided electrical and water-well supt; graded 
roads; and constructed berms & wash-racks. GE / S

FB, RC, PG, 
WD, DCIV

CENTCOM 1991 Ethiopia Drought D ?

CENTCOM 1991 - 
1996 PROVIDE COMFORT II

H / P ?

CENTCOM 1991 - 
Pres DESERT FALCON P ? Site preparations? GE

CENTCOM 1992 DESERT FAREWELL W ?
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War with Iraq / liberation of Kuwait.  Saddam Hussein's rejection of 
diplomatic efforts to solve the crisis led to the decision to restore 
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campaign (to) enforce UN resolutions that Iraq must cease its rape 
and pillage of Kuwait.
Coalition ground forces' offensive ground operations against the 
Iraqi Army during the Gulf war

The phase immediately following the cessation of hostilities in the 
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Airlift firefighting equipment to Kuwait.

JTF deployed to Incirlik Air Base, Turkey, to conduct humanitarian 
relief operations for Kurdish refugees in northern Iraq; expanded to 
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portion of OPC while the CTF focused solely on the security portion. 
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CENTCOM 1992 Uzbekistan Oil Fire D ? Deployed firefighting equipment? GE

CENTCOM 1992 PROVIDE RELIEF H
1) Mrine Corps History 

Files, "Military Operations 
Other Than War" 1) Unknown 1) M

Repaired more than 1,200 miles of roads, drilled wells, and rebuilt hospitals 
and schools. GE

CENTCOM 1991 - 
Pres SOUTHERN WATCH

P

1) AF News - "Red Horse 
builds tent city in Saudi 

Arabia"; 2) Defense LINK 
News Photo - "89 CES 

build a fuel-bladder holding 
facility in SW Asia";  3) 
"The History of NMCB 

133";  4) "1420 APP.doc"

1) 8/96; 
2)15/2/98;    
3) 5/7/01;         
4) 17/9/97

1 & 2) AF;                
3 & 4) N

1) Erected PSAB's 4,000-person tent city of temper tents with air 
conditioning and heat; erected tents for dining facility, restrooms, showers, 

and admin offices. 2) PSAB:  Built fuel-bladder holding facility.  3)   
Completed overlay of 1 million sq ft of acft parking apron with rubberized 

coal tar emulsion and several othe projects.  4) Doha, Qatar:  Force 
protection upgrades to Camp Snoopy; Renovation of prayer room at ASU 

Bahrain.  Shaikh Isa AB:  Construction of a $450K Exercise Control 
Facility.

1 - 3) GE;             
4) GE & S

CENTCOM 1992 IMPRESSIVE LIFT I, II P ?

CENTCOM 1992 Pakistan Flood D None

CENTCOM 1992 - 
1993 RESTORE HOPE H / P

1) FAS Military Analysis 
Network - "Operation 

Restore Hope";  1) Unknown;  1) A / AF?;             

1) Deployed engineer force was joint and multinational effort. Engineers 
provided standard maps and imagery products, detected and cleared 

hundreds of land mines and pieces of unexploded ordnance, built base 
camps for US and coalition forces, and drilled water wells. Constructed and 
improved over 2,000 KM of roads, built and repaired several Bailey bridges, 

upgraded and maintained airfields, and participated in local civic action 
projects that helped open schools, orphanages, hospitals, and local water 

supplies. 1) GE / M         

CENTCOM 1992 - 
1993

RESTORE HOPE                            
(Continued - Navy Supt) H / P

2)  "Seabee History: 
Operations Desert Shield / 
Desert Storm";  3) "NMCB 

40 Command History"

1) Unknown;  
2) 13/11/97;  
3) 31/5/01 

2) N & M;               
3) N

2a) Provided vertical construction supt; established base camps at each 
humanitarian relief sites; included bldg heads, showers, strongback tents, 

and kitchens; repaired and improved main supply routes and repaired 
bridges; drilled wells; and constructed 7-room school house.  Removed, 

pulverized and replaced 300,000 sq ft of asphalt surface; laid over 600,000 
sq ft of AM2 matting for acft turnarounds, pkg aprons, and helopads.  2b) 

Mogadishu:  Unloaded 5 US Marines Maritime Pre-positioning Force ships, 
refurbished the port, and provided fuel and water to forces.  Removed 

debris; prepared site for 300-bed Army evacuation hosp; installed 90,000 sq 
ft of afld at Mogadishu's airport; and completed repairs at Kismayo airfield.  

2c) Baledogle:  Constructed base camp for UN coalition forces.  Using 
240,000 sq ft of AM2 matting, established landing and staging areas for CH-
53 helicopters, a taxiway, and turnaround pad for C-130 acft.  2d) Bardera:  
Constructed base camp for UN coalition forces.  Restored water source for 

refugee camp by installing pump.  3) Built and repaired schools and orphanages.
2) GE  / M;      

3) GE              

CENTCOM 1993 - 
1994 CONTINUE HOPE H / P

?

CENTCOM 1993 Nepal Lift P None

CENTCOM 1993 - 
Pres Iris Gold Exercises P ?
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2b) ACB1;         NMCB 
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2c) NMCB 1;     MSWS 

372;                                    
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Airlift firefighting equipment.

Ten C-130s US military transports support for the multinational UN 
relief effort in Somalia airlifting food aid to remote areas in Somalia 
and refugees in Kenya to reduce reliance on truck convoys. 

Coalition effort to enforce the no-fly zone involving surveillance 
operations in southern Iraq below the 32nd parallel to protect Shiite 
Moslems in Southern Iraq.

Operational Airlift of Pakistani forces to Somalia during UNOSOM I.

Airlift relief to Islamabad following a flood.

US-led, UN-sanctioned operation that included protection of 
humanitarian assistance and other peace-enforcement operations.  
USAFE provided air refueling support at Moron AB, Spain, and sent 
contingents of security police, communicators, and postal 
specialists to Somalia and Kenya.  

US-led, UN-sanctioned operation that included protection of 
humanitarian assistance and other peace-enforcement operations.  
USAFE provided air refueling support at Moron AB, Spain, and sent 
contingents of security police, communicators, and postal 
specialists to Somalia and Kenya.  
Provided support of UNOSOM II in Somalia to establish a secure 
environment for humanitarian relief operations by providing 
personnel, logistical, communications, intelligence support, a quick 
reaction force, and other elements as required. Over 60 Army 
aircraft and approximately 1,000 aviation personnel operated in 
Somalia from 1992 to 1994. 
Operational airlift of Nepalese troops to Somalia during Second UN 
Operation in  Somalia (UNOSOM II).
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The "plus up" of USCENTAF air assets to more than 170 aircraft 
and 6,500 personnel, initiated in response to Saddam Hussein's 
"saber rattling" and posturing of a significant Iraqi military force 
along the Iraqi-Kuwaiti border
Active / Army Reservists / Army Nat Guard support to Multinational 
Force Observer (MFO) Sinai Peacekeeping Operations in Egypt.  
(Included some engineers)
2,600 U.S. Marines and other CENTCOM personnel's support for 
the withdrawal of UN peacekeeping troops from Somalia.
Deploying units as part of a ground theater air control system, 
consisting of a control reporting element and an air support 
operations center to assist enforcing UN resolutions by show of 
force to deter Iraqi agression. 
Exercise designed to provide continued US ground presence in 
Kuwait, improve interoperability and battle staff proficiency between 
US and Kuwaiti armed forces, and enhance US military force 
capabilities to rapidly deploy to the region

US air assets in Saudi Arabia relocated from Dhahran and from 
Riyadh to the remote Prince Sultan Air Base (PSAB) during 
Operation Desert Focus for force protection
Strike on military targets posing a threat to coalition aircraft in the 
no-fly-zone in northern Iraq

QUICK TRANSIT I evacuated and resettled 2,106 US friendly Kurds 
from Northern Iraq to the US at Guam (Pacific Haven)

Evacuation of 604 additional pro-US Kurds from northern Iraq

Evacuation of 3,783 additional pro-US Kurds from northern Iraq
Follow-on to Provide Comfort II, US European Command Combined 
Task Force (CTF) charged with enforcing the United Nations 
mandated no-fly zone above the 36th parallel in Iraq

Humanitarian assistance to Kenya.
Air Mobility Command’s support of the deployment of US forces to 
the Persian Gulf.  Supported the deployment of bombers and, 
fighters to the Persian Gulf region
Two Marine KC-130s and 34 Marines from VMGR-352 and Marine-
led JTF Kenya supported ongoing humanitarian relief efforts 
coordinated by the UN World Food Program for delivery of more 
than two million lbs of food to Kenyans who were devasted by 
unseasonable rains and flooding.
Air Mobility Command’s support of the deployment of US forces to 
the Persian Gulf; transported more than 2,800 armed forces 
personnel and 2,700 tons of cargo in support of U.S. national 
security objectives

Effort to provide military presence and capability during negotiations 
between the UN and Iraq over weapons of mass destruction
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11th Marine Expeditionary Unit (Special Operations Capable) 
(backed up by the Navy's U.S.S. Tarawa)  evacuated 172 American 
citizens and third-country nationals from Asmara, Eritrea to Amman, 
Jordan due to the unrest that Eritrea was having with its neighbor, 
Ethiopia

Military strikes against terrorist facilities in Afghanistan and Sudan
Air Mobility Command’s support of the deployment of US forces to 
the Persian Gulf 
Air Mobility Command’s support of the deployment of US forces to 
the Persian Gulf in support of Operation Desert Fox 
Military forces launched cruise missile attacks against military 
targets in Iraq in response to Iraq's continued failure to comply with 
UN Security Council resolutions as well as their interference with 
UN inspectors
Camp Doha will become standing headquarters of a brigade-sized 
unit under Operation Desert Spring
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P Site preparations?

CENTCOM 1992 DESERT FAREWELL W ?
CENTCOM 1992 Uzbekistan Oil Fire D None

CENTCOM 1992 PROVIDE RELIEF H

None

CENTCOM 1991 - 
Pres SOUTHERN WATCH

P ?

CENTCOM 1992 IMPRESSIVE LIFT I, II P None?

CENTCOM 1992 Pakistan Flood D
None

CENTCOM 1992 - 
1993 RESTORE HOPE H / P

RAND Study - MR-951-
OSD, App A.  "Assessing 

Requirements for 
Peacekeeping, HA, and 

DR" 1998 Brown & Root Services Corp (LOGCAP) Part of $110 M Base-camp construction

CENTCOM 1993 - 
1994 CONTINUE HOPE H / P

?

CENTCOM 1993 Nepal Lift P
None

CENTCOM 1993 - 
Pres Iris Gold Exercises P ?

CENTCOM 1994 VIGILANT WARRIOR P

?

CENTCOM 1995 Sinai Peacekeeping Force P
?

CENTCOM 1995 UNITED SHIELD P
None

CENTCOM 1995 - 
1997 VIGILANT SENTINEL P

?

CENTCOM 1995 - 
1999

Exer INTRINSIC ACTION 95-2, 96-3, 
97-2, 98-1, 98-2, 98-3 (Operational 

Presence)
P

?
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CENTCOM 1996 - 
Pres DESERT FOCUS P

1) Army LINK News, "Army 
COE supports US 

CENTCOM's engineering 
needs" 3/3/98 Transatlantic Programs Center (TAC) ??

1) Saudi Arabia: PSAB base construction projects and facility 
improvements made at Eskan Village.  Bahrain:  Designed and 

constructed Navy faciities for new force protection measures following 
Khobar Towers bombing.  Did quality of life improvements, housing, 
and utility upgades.  Qatar:  Provided operations and maintenance 

services for Army's facilities under construction.  Built warehouse and 
storage facilities for the AF.  Constructed facilities for CENTCOM's 

prepositioning of military assets.   

CENTCOM 1996 DESERT STRIKE P None

CENTCOM 1996 PACIFIC HAVEN / QUICK TRANSIT I
H Camp construction at Guam?

CENTCOM 1996 QUICK TRANSIT II

H None

CENTCOM 1996 QUICK TRANSIT III
H None

EUCOM / NATO 
/ CENTCOM

1996 - 
Pres NORTHERN WATCH

P ?
CENTCOM 1997 Kenya Supt H None

CENTCOM 1997 PHOENIX SCORPION I P
None

CENTCOM 1998 NOBLE RESPONSE H

None

CENTCOM 1998 PHOENIX SCORPION II P

None

CENTCOM 1998 DESERT THUNDER P
?

CENTCOM 1998 Asmara, Eritrea NEO P

None

CENTCOM 1998 INFINITE REACH P None

CENTCOM 1998 PHOENIX SCORPION III P None

CENTCOM 1998 PHOENIX SCORPION IV P
None

CENTCOM 1998 DESERT FOX P

None
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CENTCOM 1999 - 
Pres DESERT SPRING P

1) Army LINK News, "Army 
COE supports US 

CENTCOM's engineering 
needs" 3/3/98 Transatlantic Programs Center (TAC) ??

1) Camp Doha, Kuwait:  Base construction projects: upgraded 
facilities to provide maintenance facilities, vehicle and supply storage, 

and troop billeting.
CENTCOM



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

D
o

cu
m

en
t 

T
it

le

D
o

cu
m

en
t 

D
at

e

C
o

n
tr

ac
to

r 
N

am
e

C
o

n
tr

ac
t 

V
al

u
e

E
n

g
r 

S
u

p
p

o
rt

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

R
eq

u
ir

em
en

t 
o

r 
P

ro
je

ct
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(B

ri
ef

 D
es

cr
ip

ti
o

n
)

EUCOM / NATO



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

D
o

cu
m

en
t 

T
it

le

D
o

cu
m

en
t 

D
at

e

C
o

n
tr

ac
to

r 
N

am
e

C
o

n
tr

ac
t 

V
al

u
e

E
n

g
r 

S
u

p
p

o
rt

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

R
eq

u
ir

em
en

t 
o

r 
P

ro
je

ct
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(B

ri
ef

 D
es

cr
ip

ti
o

n
)

PACOM / USFK



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

D
o

cu
m

en
t 

T
it

le

D
o

cu
m

en
t 

D
at

e

C
o

n
tr

ac
to

r 
N

am
e

C
o

n
tr

ac
t 

V
al

u
e

E
n

g
r 

S
u

p
p

o
rt

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

R
eq

u
ir

em
en

t 
o

r 
P

ro
je

ct
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(B

ri
ef

 D
es

cr
ip

ti
o

n
)

SOUTHCOM



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

D
o

cu
m

en
t 

T
it

le

D
o

cu
m

en
t 

D
at

e

C
o

n
tr

ac
to

r 
N

am
e

C
o

n
tr

ac
t 

V
al

u
e

E
n

g
r 

S
u

p
p

o
rt

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

R
eq

u
ir

em
en

t 
o

r 
P

ro
je

ct
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(B

ri
ef

 D
es

cr
ip

ti
o

n
)

JFCOM / 
CONUS

   



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

Data Sheet 4                                                                                                                                                                                     
Reader:                                                       

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOM

CENTCOM 1987 - 
1990 ERNEST WILL P

CENTCOM 1990 - 
1992 Afghan Refugees H

CENTCOM 1990 - 
1991 DESERT SHIELD

W

CENTCOM 1990 IMMINENT THUNDER

W

CENTCOM 1991 EASTERN EXIT (NEO) P

EUCOM / 
CENTCOM 1991 PATRIOT DEFENDER P?

EUCOM / 
CENTCOM 1991 JTF PROVEN FORCE

W

CENTCOM 1991 DESERT STORM

W

CENTCOM 1991 DESERT SWORD / DESERT SABRE W

CENTCOM 1991 - 
1992 DESERT CALM W

CENTCOM 1991 Kuwait Oil Fire D

CENTCOM 1991 PROVIDE COMFORT I

H

CENTCOM 1991 Ethiopia Drought D

CENTCOM 1991 - 
1996 PROVIDE COMFORT II

H / P

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)

24/7/87 - 
2/8/90
1/90 - 
12/92

2/8/90 - 
17/1/91

Nov-90

2/1/91 - 
11/1/91

21/1/91 - 
2/3/91

17/1/91 - 
28/2/91

17/1/91 - 
28/2/91

24/2/91 - 
28/2/91
1/3/91 - 
1/1/92
3/91 - 
6/91

5/4/91 - 
16/7/91

Marine 
Expedition

ary Unit 
(MEU) 

6/91 - 
9/91

24/7/91 - 
31/12/96



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOM
CENTCOM 1991 - 

Pres DESERT FALCON
P

CENTCOM 1992 DESERT FAREWELL W
CENTCOM 1992 Uzbekistan Oil Fire D

CENTCOM 1992 PROVIDE RELIEF H

CENTCOM 1991 - 
Pres SOUTHERN WATCH

P

CENTCOM 1992 IMPRESSIVE LIFT I, II P

CENTCOM 1992 Pakistan Flood D

CENTCOM 1992 - 
1993 RESTORE HOPE H / P

CENTCOM 1993 - 
1994 CONTINUE HOPE H / P

CENTCOM 1993 Nepal Lift P

CENTCOM 1993 - 
Pres Iris Gold Exercises P

CENTCOM 1994 VIGILANT WARRIOR P

CENTCOM 1995 Sinai Peacekeeping Force P

CENTCOM 1995 UNITED SHIELD P

CENTCOM 1995 - 
1997 VIGILANT SENTINEL P

CENTCOM 1995 - 
1999

Exer INTRINSIC ACTION 95-2, 96-3, 
97-2, 98-1, 98-2, 98-3 (Operational 

Presence)
P

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)

1991 - 
Pres

1/1/92 - 
?/92

Apr-92

14/8/92 - 
7/12/92

26/8/92 - 
Pres

13/9/92 - 
29/9/92

6/12/92 - 
20/12/92

GE
8/12/92 - 

4/5/93

4/5/93 - 
31/3/94

5/10/93 - 
30/10/93
1993 - 
Pres

10/94 - 
11/94

1/95 - 
7/95

3/1/95 - 
25/3/95

17/8/95 - 
15/2/97

1/12/95 - 
1/10/99



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOM

CENTCOM 1996 - 
Pres DESERT FOCUS P

CENTCOM 1996 DESERT STRIKE P

CENTCOM 1996 PACIFIC HAVEN / QUICK TRANSIT I
H

CENTCOM 1996 QUICK TRANSIT II

H

CENTCOM 1996 QUICK TRANSIT III
H

EUCOM / NATO 
/ CENTCOM

1996 - 
Pres NORTHERN WATCH

P
CENTCOM 1997 Kenya Supt H

CENTCOM 1997 PHOENIX SCORPION I P

CENTCOM 1998 NOBLE RESPONSE H

CENTCOM 1998 PHOENIX SCORPION II P

CENTCOM 1998 DESERT THUNDER P

CENTCOM 1998 Asmara, Eritrea NEO P

CENTCOM 1998 INFINITE REACH P

CENTCOM 1998 PHOENIX SCORPION III P

CENTCOM 1998 PHOENIX SCORPION IV P

CENTCOM 1998 DESERT FOX P

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)

1) GE & S
7/96 - 
Pres G

3/9/96 - 
4/9/96

15/9/96 - 
18/9/96

15/10/96 - 
22/10/96

7/12/96 - 
13/12/96

31/12/96 - 
Pres
1997

Nov-97

21/1/98 - 
25/3/98

Feb-98

2/98 - 
16/12/98

5/6/98 - 
6/6/98

20/8/98

Nov-98

Dec-98

16/12/98 - 
20/12/98



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOM

CENTCOM 1999 - 
Pres DESERT SPRING P

CENTCOM

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)

1) GE
1/10/99 - 

Pres 1) G



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOMEUCOM / NATO

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOMPACOM / USFK

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOMSOUTHCOM

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOMJFCOM / 
CONUS

   

T
yp

e 
o

f 
S

u
p

p
o

rt
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(G

en
er

al
 E

g
n

r 
- 

G
E

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
M

o
b

ili
ty

 -
 M

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

C
o

u
n

te
rm

o
b

ili
ty

 -
 C

M
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
S

u
rv

iv
ab

ili
ty

 -
 S

) 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

T
im

ef
ra

m
e 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

(M
is

si
o

n
 L

en
g

th
)

S
u

p
p

o
rt

ed
 S

er
vi

ce
 R

eq
u

ir
in

g
 

E
n

g
 S

p
t

P
er

fo
rm

an
ce

 R
at

in
g

   
   

   
   

   
   

  
(G

o
o

d
-G

; 
F

ai
r-

F
; 

P
o

o
r-

P
)

C
o

n
st

ru
ct

io
n

 B
at

ta
lio

n
 

E
q

u
iv

al
en

t 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

(T
o

 B
e 

ad
d

ed
 L

at
er

)

R
em

ar
ks

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

(I
ss

u
es

, S
h

o
rt

fa
lls

, P
ro

b
le

m
s)



J4 Engr Capabilities Study

Historical Patterns of Contractor (US, HN, 3rd Country) Support 
(Reference Task 9.1.1)

Data Sheet 4                                                                                                                                                                                     
Reader:                                                       

A
O

R

Y
ea

r

O
p

er
at

io
n

 N
am

e

N
at

u
re

 o
f 

O
p

er
at

io
n

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
(M

T
W

 -
 W

; 
S

m
al

l S
ca

le
 C

o
n

ti
n

g
en

cy
 -

 S
; 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
D

is
as

te
r 

R
es

p
o

n
se

 -
 D

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

H
u

m
an

it
ar

ia
n

 A
ss

is
ta

n
ce

 -
 H

; 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

P
ea

ce
ti

m
e 

E
n

g
ag

em
en

t-
 P

)

CENTCOM

CENTCOM 1987 - 
1990 ERNEST WILL P

CENTCOM 1990 - 
1992 Afghan Refugees H

CENTCOM 1990 - 
1991 DESERT SHIELD

W

CENTCOM 1990 IMMINENT THUNDER

W

CENTCOM 1991 EASTERN EXIT (NEO) P

EUCOM / 
CENTCOM 1991 PATRIOT DEFENDER P?

EUCOM / 
CENTCOM 1991 JTF PROVEN FORCE

W

CENTCOM 1991 DESERT STORM

W

CENTCOM 1991 DESERT SWORD / DESERT SABRE W

CENTCOM 1991 - 
1992 DESERT CALM W

CENTCOM 1991 Kuwait Oil Fire D

CENTCOM 1991 PROVIDE COMFORT I

H

CENTCOM 1991 Ethiopia Drought D

CENTCOM 1991 - 
1996 PROVIDE COMFORT II

H / P

M
is
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n
 / 

P
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Navy's escorting of 11 "re-flagged" Kuwaiti tankers with 
American crews.due to Iranian mines in Persian Gulf shipping 
lanes 

Airlift aid to refugees in Afghanistan.
Deployment to Persian Gulf in response to Iraqi invasion of 
Kuwait to first defend Saudi Arabia.  Eventually, 30 nations 
joined the military coalition arrayed against Iraq, with a further 
18 countries supplying economic, humanitarian, or other type of 
assistance.   The navy also began maritime intercept 
operations in support of a US-led blockade and UN sanctions 
against Iraq. 
Amphibious exercise along the eastern Saudi Arabian coast 
which was first in a continuous series of operations carefully 
designed to deceive the Iraqi command as to the direction of 
the Coalition's ground attack. 
Evacuation of 281 noncombatants from the US Embassy in 
Mogadishu, Somalia following the fall of the Siad Barre regime 
and a confused battle for control of Mogadishu during a bloody 
civil war. 
Deployment of Patriot Missile Batteries to defend Isreal against 
Iraqi Scud Missile attacks.
JTF opcon of offensive air operations against targets in 
northern Iraq from Incirlik, Turkey, to create a 2nd front in 
Northern Iraq.

War with Iraq / liberation of Kuwait.  Saddam Hussein's 
rejection of diplomatic efforts to solve the crisis led to the 
decision to restore Kuwait's sovereignty by military force 
involving the  offensive campaign (to) enforce UN resolutions 
that Iraq must cease its rape and pillage of Kuwait.
Coalition ground forces' offensive ground operations against the 
Iraqi Army during the Gulf war
The phase immediately following the cessation of hostilities in 
the Gulf war

Airlift firefighting equipment to Kuwait.
JTF deployed to Incirlik Air Base, Turkey, to conduct 
humanitarian relief operations for Kurdish refugees in northern 
Iraq; expanded to include multinational forces with the 
additional mission of establishing temporary refuge camps in 
northern Iraq. Two goals: to provide relief to the refugees, and 
to enforce the security of the refugees and the humanitarian 
effort.

Airlift food and medical supplies during drought.
Follow-on to Provide Comfort I, continued coalition effort for 
Kurdish relief / security in N. Iraq.  Show of force to deter new 
Iraqi attacks on the Kurds with only limited humanitarian 
aspects to its mission.  In Oct 1995, UN assumed the 
responsibility of the humanitarian portion of OPC while the CTF 
focused solely on the security portion. Replaced by "Northern 
Watch".
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CENTCOM
CENTCOM 1991 - 

Pres DESERT FALCON
P

CENTCOM 1992 DESERT FAREWELL W
CENTCOM 1992 Uzbekistan Oil Fire D

CENTCOM 1992 PROVIDE RELIEF H

CENTCOM 1991 - 
Pres SOUTHERN WATCH

P

CENTCOM 1992 IMPRESSIVE LIFT I, II P

CENTCOM 1992 Pakistan Flood D

CENTCOM 1992 - 
1993 RESTORE HOPE H / P

CENTCOM 1993 - 
1994 CONTINUE HOPE H / P

CENTCOM 1993 Nepal Lift P

CENTCOM 1993 - 
Pres Iris Gold Exercises P

CENTCOM 1994 VIGILANT WARRIOR P

CENTCOM 1995 Sinai Peacekeeping Force P

CENTCOM 1995 UNITED SHIELD P

CENTCOM 1995 - 
1997 VIGILANT SENTINEL P

CENTCOM 1995 - 
1999

Exer INTRINSIC ACTION 95-2, 96-3, 
97-2, 98-1, 98-2, 98-3 (Operational 

Presence)
P

M
is

si
o

n
 / 

P
u

rp
o

se

Deployment of Patriot and Army air-defense units to Southwest 
Asia to protect strategic sites from both Iraqi aircraft and 
missiles 
Follow-on to Deseret Calm.  Redeployment of Coalition forces 
following the Gulf war
Airlift firefighting equipment.
Ten C-130s US military transports support for the multinational 
UN relief effort in Somalia airlifting food aid to remote areas in 
Somalia and refugees in Kenya to reduce reliance on truck 
convoys. 
Coalition effort to enforce the no-fly zone involving surveillance 
operations in southern Iraq below the 32nd parallel to protect 
Shiite Moslems in Southern Iraq.
Operational Airlift of Pakistani forces to Somalia during 
UNOSOM I.

Airlift relief to Islamabad following a flood.

US-led, UN-sanctioned operation that included protection of 
humanitarian assistance and other peace-enforcement 
operations.  USAFE provided air refueling support at Moron AB, 
Spain, and sent contingents of security police, communicators, 
and postal specialists to Somalia and Kenya.  
Provided support of UNOSOM II in Somalia to establish a 
secure environment for humanitarian relief operations by 
providing personnel, logistical, communications, intelligence 
support, a quick reaction force, and other elements as required. 
Over 60 Army aircraft and approximately 1,000 aviation 
personnel operated in Somalia from 1992 to 1994. 

Operational airlift of Nepalese troops to Somalia during Second 
UN Operation in  Somalia (UNOSOM II).

The "plus up" of USCENTAF air assets to more than 170 
aircraft and 6,500 personnel, initiated in response to Saddam 
Hussein's "saber rattling" and posturing of a significant Iraqi 
military force along the Iraqi-Kuwaiti border.
Active / Army Reservists / Army Nat Guard support to 
Multinational Force Observer (MFO) Sinai Peacekeeping 
Operations in Egypt.  (Included some engineers)

2,600 U.S. Marines and other CENTCOM personnel's support 
for the withdrawal of UN peacekeeping troops from Somalia.
Deploying units as part of a ground theater air control system, 
consisting of a control reporting element and an air support 
operations center to assist enforcing UN resolutions by show of 
force to deter Iraqi agression. 

Exercise designed to provide continued US ground presence in 
Kuwait, improve interoperability and battle staff proficiency 
between US and Kuwaiti armed forces, and enhance US 
military force capabilities to rapidly deploy to the region
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)

CENTCOM

CENTCOM 1996 - 
Pres DESERT FOCUS P

CENTCOM 1996 DESERT STRIKE P

CENTCOM 1996 PACIFIC HAVEN / QUICK TRANSIT I
H

CENTCOM 1996 QUICK TRANSIT II

H

CENTCOM 1996 QUICK TRANSIT III
H

EUCOM / NATO 
/ CENTCOM

1996 - 
Pres NORTHERN WATCH

P
CENTCOM 1997 Kenya Supt H

CENTCOM 1997 PHOENIX SCORPION I P

CENTCOM 1998 NOBLE RESPONSE H

CENTCOM 1998 PHOENIX SCORPION II P

CENTCOM 1998 DESERT THUNDER P

CENTCOM 1998 Asmara, Eritrea NEO P

CENTCOM 1998 INFINITE REACH P

CENTCOM 1998 PHOENIX SCORPION III P

CENTCOM 1998 PHOENIX SCORPION IV P

CENTCOM 1998 DESERT FOX P

M
is

si
o

n
 / 

P
u

rp
o

se

US air assets in Saudi Arabia relocated from Dhahran and from 
Riyadh to the remote Prince Sultan Air Base (PSAB) during 
Operation Desert Focus for force protection
Strike on military targets posing a threat to coalition aircraft in 
the no-fly-zone in northern Iraq

QUICK TRANSIT I evacuated and resettled 2,106 US friendly 
Kurds from Northern Iraq to the US at Guam (Pacific Haven)

Evacuation of 604 additional pro-US Kurds from northern Iraq

Evacuation of 3,783 additional pro-US Kurds from northern Iraq

Follow-on to Provide Comfort II, US European Command 
Combined Task Force (CTF) charged with enforcing the United 
Nations mandated no-fly zone above the 36th parallel in Iraq
Humanitarian assistance to Kenya.
Air Mobility Command’s support of the deployment of US forces 
to the Persian Gulf.  Supported the deployment of bombers 
and, fighters to the Persian Gulf region
Two Marine KC-130s and 34 Marines from VMGR-352 and 
Marine-led JTF Kenya supported ongoing humanitarian relief 
efforts coordinated by the UN World Food Program for delivery 
of more than two million lbs of food to Kenyans who were 
devasted by unseasonable rains and flooding.
Air Mobility Command’s support of the deployment of US forces 
to the Persian Gulf; transported more than 2,800 armed forces 
personnel and 2,700 tons of cargo in support of U.S. national 
security objectives
Effort to provide military presence and capability during 
negotiations between the UN and Iraq over weapons of mass 
destruction
11th Marine Expeditionary Unit (Special Operations Capable) 
(backed up by the Navy's U.S.S. Tarawa)  evacuated 172 
American citizens and third-country nationals from Asmara, 
Eritrea to Amman, Jordan due to the unrest that Eritrea was 
having with its neighbor, Ethiopia
Military strikes against terrorist facilities in Afghanistan and 
Sudan
Air Mobility Command’s support of the deployment of US forces 
to the Persian Gulf 

Air Mobility Command’s support of the deployment of US forces 
to the Persian Gulf in support of Operation Desert Fox 
Military forces launched cruise missile attacks against military 
targets in Iraq in response to Iraq's continued failure to comply 
with UN Security Council resolutions as well as their 
interference with UN inspectors
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CENTCOM

CENTCOM 1999 - 
Pres DESERT SPRING P

CENTCOM
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Camp Doha will become standing headquarters of a brigade-
sized unit under Operation Desert Spring
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Market Research 
 
 
Insights.  The major insight gained during this effort is that there is no one source of 
information, nor is there any one agency or organization collecting and analyzing the information 
in sufficient detail to be of use to operational planners.  Most information that could be used to 
assess and address the construction industrial base and characterize regional impediments to 
construction by contract is scattered in bits and pieces among hundreds if not thousands of open 
as well as classified sources.  Much of the construction and engineer related data reviewed in 
many of the sources was too narrowly focused on a specific engineering project and provide 
insufficient detail in determining usefulness to military operations.   

None of the organizations or agencies visited or interviewed had collected or maintained 
data with sufficient detail and resolution to be of use for assessing construction by contract.  
Many of the organizations could not even address what construction or engineering assets were 
available in each region or country.  The only organizations that come closest to consolidating 
sufficient information in order to assess construction by contract are civilian firms such as 
Kellogg, Brown and Root/Halliburton (KBR) that capture and document construction assets 
available by countries and regions.  However, much of this information is proprietary and could 
be made available to the DoD for a cost.  However, even companies like KBR do not collect all 
of the information and in sufficient detail in order to adequately address all of the data collection 
areas used during this study effort.  Even classified sources do not address the areas to adequate 
detail. 
 Classified sources tend to focus on other areas of interest and essential elements of 
information (EEI).  A careful, but time-consuming review of numerous open source documents 
could yield as much useful information.  However, intelligence sources could aid in gathering 
additional information and in sufficient detail to be of some value to the staff engineers if 
provided with formal requests for information.  At the time of this study effort, it would appear 
that EEI for engineer planning and construction by contract have not been requested from the 
intelligence community.  However, this study effort was brief and may not have found all 
available sources of information, both classified as well as unclassified.  
 
Conclusions.  The ability to collect and analyze available data and establish a useful database for 
use in determining the regional assets available for construction by contract is a massive 
undertaking.  Currently there is no one agency or organization required to perform this task.  
Those few agencies that do collect information gather what is necessary for their purposes and 
little more.  Sufficient detailed information seems to exist that could adequately address 
construction by contract in the selected areas.  In order to fully and accurately determine the 
feasibility and affordability of construction by contract to augment existing engineer assets, 
organizations and personnel must be dedicated to the collection of EEI and the maintenance of 
useful databases that address the areas touched upon by this study.   
 
Recommendations.  Based upon the results of this effort, several recommendations can be 
provided.  These are: 
 

• Appoint one office within DoD to lead effort to collect required information. 
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• Appoint one person responsible to maintain and update databases with required 
information.   

• Provide guidance to subordinate elements such as the combatant commands to assist 
in the collection of relevant data. 

• Coordinate with the appropriate intelligence agency for the collection of more 
detailed operational and tactical information.   

• DoD approach commercial companies like KBR to review and purchase information 
that may assist in providing additional detail to address the construction and 
engineering areas.  

 
 
How to read the spreadsheets.  The spreadsheets (Data Sheets 7 and 8) were designed to collect 
the relevant information pertaining to this task area.  Many of the areas found on sheet 7, 
Infrastructure, are objective ratings and comments, but the overall adequacy of each area is based 
upon a subjective assessment of the area based upon shortfalls or limited factors.  Much of the 
current data displayed are exact quotations from open sources (on the unclassified spreadsheets) 
and from classified sources (on the classified sheets).  Much of the information displayed on the 
spreadsheets is self-explanatory, but some may require explanation.  Brief explanations are 
provided below.  See enclosures 1 and 2 for complete spreadsheets.   
 
Market Research – Infrastructure.  (Data Sheet 7.) 
 
 APOD.  Self-explanatory.   
 
 SPOD.  Self-explanatory.   
 
 Rail.  Is the national rail network (rail lines, facilities, rolling stock, and conditions) able 
to support the movement of engineer assets (equipment and materials) to the area of operation?  
This area is tied to the information found in Historical Factors and Regional Factors.  Has the 
target country invested in its rail networks and supporting infrastructure?   
 
 MSRs.  Are roads able to support the movement of engineer assets (equipment and 
materials) to the area of operation?  This area is tied to the information found in Historical 
Factors and Regional Factors.  Has the target country invested in its MSR infrastructure?   
 
 Bridges.  Can bridges (both along the MSR and rail lines) support the movement of 
engineer assets (equipment and materials) to the area of operation?  This area is tied to the 
information found in Historical Factors and Regional Factors.  Has the target country invested in 
its MSR infrastructure?   
 
 Historical Factors.  This area is intended to trap data showing the amount of construction 
volume in country and investments that may be indicative of types of construction equipment 
possible available in country.  This area also indicates the relative wealth of the country, which 
may also indicate the possible volume of construction and availability of skilled labor in the 
construction fields. 
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 Regional Factors.  This area is intended to address local laws, tax considerations, and 
criminal obstacles to the possibility of using local construction assets and whether these assets 
would be available in a timely manner for contingencies and operations.   
 
Market Research – Equipment, Materiel, Labor, and Security.  (Data Sheet 8.) 
 
 CESE Equipment.  This area is intended to identify specific types of equipment available 
locally such as dump trucks, graders, scrappers, etc., based upon an assessment of the types of 
current construction ongoing in country.  Detail is currently lacking in this area and levels of 
adequacy (good, fair, or poor) where subjectively based upon types of construction projects or 
local industries found in country.  Availability risk levels were determined based upon such 
factors as relations with the US and other allies, recent disputes with the US and allies, local 
labor disputes and strikes, the presence of insurgencies and terrorist cells, environmental 
considerations (e.g., storms that could destroy local materials and equipment), affects of diseases 
on the labor pool, and educational levels.   
 
 Materials.  This area is intended to identify specific materials available locally such as 
rock, sand, lumber, etc., based upon an assessment of the types of current construction or local 
industry found in country.  Detail is currently lacking in this area and levels of adequacy (good, 
fair, or poor) where subjectively based upon types of construction projects or local industries 
found in country.   
 
 Skilled labor.  This area is intended to rate the level of construction and engineering skills 
found within the labor pool.  Many open source economic reports rated the area of skilled labor.  
This area is probably one of the most current and accurate areas based upon the availability of 
economic reports.  Information found on the spreadsheet is fairly accurate.   
 
 Internal security.  This area is intended to rate the overall security environment and 
whether an internal (terrorist) or external (hostilities with neighboring countries) threat exists that 
could jeopardize the use of local labor, contractors, and other supporting non-military 
engineering assets.  Many of the open sources reviewed provided good details for this area and 
provided sufficient information to provide more objective ratings in this area.   
 
 

Market Research  
Interrogatory 

 
The below list of questions were designed to solicit responses from action officers involved with 
and responsible for the potential collection and management of engineer related information 
pertaining to the target countries.  This interrogatory is intended for use by SAIC teams 
conducting visits to CINC staffs as part of the continuing efforts associated with the J4 Engineer 
Capabilities Study. This interrogatory is intended as a guide and does not include all possible 
questions that may arise during the course of scheduled interviews with AOs and staffs.  It is 
recommended that whenever possible, this interrogatory be provided to AOs ahead of time to 
allow them to prepare for scheduled meetings and interviews.   
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1.  What arrangements (contractors, contracting, leased engineer equipment, pre-positioned sets, 
or other means) can be used to improve engineer units (or engineer capabilities) getting to the 
fight/operational area faster? 
 
2.  Where have contractors/contracts been used successfully?   
 
3.  What were the challenges in using contractors/contracting in these regions? 
 
4.  What are the DoD/Joint/Service guidelines, policy and doctrine on the use of contractors 
verses military for operations? 
 
5.  What are the guidelines for transitioning from military engineer units to contractors in the 
various operations? 
 
6.  How are these contracts or contracting agencies arranged?  At what level?  Where can details 
be found on what services were provided through contacting?   
 
7.  Where (either functionally or geographically) can’t these types of contracting resources be 
used?  If not, why not? 
 
8.  Does the Service have access to LOGCAP/CONCAP/AFCAP regional engineering 
information, data, and information?   
 
9.  What are the constraints/impediments on utilizing contracted engineer capabilities (either US, 
HNS, or Allied) to support US Forces during operations? 
 
10.  Are there some types of operations or areas where contracting is not the answer due to a lack 
of local equipment, skilled labor, infrastructure (lack of adequate APODs/SPODs, LOCs, 
supplies and materials, historical factors (customs or no previous use of contractors), laws, tax 
considerations, and/or internal security issues?  Please explain.   
 
11.  Are there restrictions on utilizing third country nationals to support US Forces? 
 
12.  What are the challenges in contracting out to contractors, third party providers, or using 
HNS services to meet engineering requirements?   
 
13.  What else should we know or ask in regard to this topic area? 
 
14.  Are there other issues in regard to this area that you would like to discuss? 
   
15.  Who else should we see or visit? 
 
16.  Are there any other key reports or studies in this area about which you know? 
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Here is the unclassified version of the Market Research worksheets.  The classified version 
contains additional references obtained form DIA classified sources, but most of the information 
in it was also available from open sources and as such is included in this unclassified versions. 
One file is for Infrastructure, the other for Equipment, Materiel, Labor, and Security. 
 
TAB 1 TO APPENDIX 3 TO ANNEX A 
Infrastructure 
 
 
TAB 2 TO APPENDIX 3 TO ANNEX A 
Equipment, Materiel and Labor 
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Data Sheet 7                                                                                                                                                                                                                              
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CENTCOM

Bahrain

Good, but limited 
to 2 airports with 
paved runways at 
over 3,047 
meters each. 
Modern 
infrastructure. 

Bahrain's 
International 
Airport is 
modern and is 
considered the 
gateway to the 
region. 

Good. 3 modern 
ports and 
facilities. Mina 
Sulman can 
accommodate 
vessels up to 
65,000 tons.

None. Fair. 2,433 km 
paved 
roadways.

Most roads are 
paved and well 
maintained.  
There is a 
paved 
causeway 
connecting 
Bahrain to 
Saudi Arabia.

Unknown.  Data 
not available.

Iraq

Fair.  59 airports 
have paved 
runways over 
2,438 meters.

Fair to poor.  
Three major 
ports have 
limited 
functionality.

Fair to poor.  
2,032 km 
standard 
gauge rail 
lines.  

Fair. 38,400 km 
paved 
roadways.

Unknown.  Data 
not available.

Jordan

Good.  16 
airports with most 
runways over 
3,047 meters.  

Two 
international 
airports 
provide 
excellent 
facilities for 
cargo 
handling.

Good. One 
modern port at 
Aqaba provides 
excellent cargo 
facilities. 

Fair.  677 km 
narrow gauge 
rail lines.  

Though 
good, lines 
are few and 
limited.

Good.  8,000 
km of good 
roads.   

Transportation 
links with 
Palestinian 
authority and 
Israel are less 
developed but 
adequate.

Good.  



J4 Engr Capabilities Study

Market Research - Infrastructure
(Reference Task 9.1.3)

Kuwait

Good.  4 airports 
with runways 
over 2,438 
meters.

Good.  Six 
modern ports.

None. Good.  3,590 
km of good 
roads.   

Unknown.  Data 
not available.

Oman

Good.  4 airports 
with runways 
over 3,047 
meters.

Good.  Three 
major, modern 
ports.

Port Salalah is 
the leading 
container 
transshipment 
center on the 
Indian Ocean 
rim. 

None. Good.  9,840 
km of paved 
roads in good 
condition.

Good.  

Qatar

Good to fair.  
Only 2 airports 
with paved 
runways, but both 
are over 3,407 
meters.

Only limits are 
numbers of 
airports.

Although 
Qatar has only 
2 airports, 
facilities are 
modern and 
capable of 
handling cargo 
aircraft.

Good.  2 major 
ports for handling 
cargo.  

Qatar is also 
constructing 
new container 
facilities at 
Doha port.

None. Good  1,107 
km of paved 
roads capable 
of handling 
large volumes 
of truck traffic 
from Saudi 
Arabia and 
UAE.

Good.  Few 
needs for 
bridges, but 
those that are 
needed are in 
good condition.

Saudi Arabia

Good.  72 
airports with 
paved runways.  
31 are over 3,047 
meters.

Good.  12 
modern ports 
with adequate 
facilities.

Fair.  1,390 km 
of rail lines, 
standard 
gauge.

Good.  44,104 
km of paved 
roads.

Good.

UAE

Good.  22 
modern airports 
with paved 
runways.  8 are 
over 3,047 
meters.

There is no 
domestic air 
transportat-ion 
system in the 
UAE.

Good.  10 
modern ports 
with excellent 
facilities.  

The port of 
Jebel Ali in 
Dubai is the 
largest 
manmade port 
in the world. 
The UAE also 
has ports on the 
Gulf of Oman 
outside the 
Arabian Gulf 
which allows off 
loading outside 
the Arabian 
Gulf area. 

None. Good.  1,088 
km of well-
maintained 
paved roads.

Good.  Few 
bridges and 
those in country 
are well 
maintained.

USEUCOM
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Armenia

Fair, but limited to 
5 airports with 
paved runways 
all under 3,047 
meters.

None.  
Landlocked 
country. No 
inland 
waterways.

Fair.  Only 825 
km in common 
carrier 
services, broad 
gage.  All lines 
electrified.

Fair to poor. 
15, 998 km of 
paved roads.  
7,567 km of 
expressways.

Unknown.  Data 
not available.

Azerbaijan

Good.  29 paved 
runways.  2 over 
3,047 meters.

Fair. One port- 
Baku on the 
Caspian Sea. 
Limited access to 
Baku from Iran 
and Russia.  

Fair.  2,125 km 
in common 
carrier service, 
broad gage.  
1,278 
electrified.

Fair to poor. 
24,981 km of 
paved roads.

National 
infrastructure is 
in poor 
condition.  
Roads are 
inadequate and 
deteriorating

Unknown.  Data 
not available.

Bulgaria

Fair.  129 airports 
with paved 
runways.  20 are 
over 2,238 
meters.  93 are 
under 914 
meters. Facilities 
in need of 
massive 
modernization.

Good.  Six 
modern seaports 
with facilities 
rated as 
adequate for bulk 
commodities, but 
lack facilities for 
special handling.

Fair.  4,049 km 
standard 
gauge.  2,710 
km electrified. 
System is 
deteriorating 
due to a lack of 
maintenance. 

Good.  33,818 
km paved with 
319 km of 
expressways  

The US 
Embassy 
recommends 
against driving 
at night since 
roads are poorly 
marked.  

Burundi

Poor.  Only one 
airport with paved 
runway at 3,047 
meters.

Poor.  
Landlocked 
country. One port 
(Bujumbura) on 
Lake 
Tanganyika. No 
inland 
waterways.

Poor.  No rail 
lines exist in 
Burundi.

Poor.  14,480 
km of roads.  
Only 1,028 km 
paved.  Roads 
deteriorate 
during rainy 
season.  

Unknown.  Data 
not available.

Estonia

Good.  Five 
airports with 
paved runways. 
One over 3,047 
meters.

Good. Tallinn is 
the major port 
complex with 
modern and well 
managed port 
facilities.

Good.  1,018 
km of broad 
gauge raillines, 
generally in 
excellent 
condition.

Good.  10,935 
km paved, but 
only 75 km of 
expressways  

Good.  Bridges 
are well 
maintained and 
handle large 
volumes of 
modern 
commercal 
traffic.

FROYM 
(Macedonia)

Fair.  Ten airports 
with paved 
runways.  Two at 
between 2,438 
and 3,047 
meters.  All 
others are under 
914 meters.

None.  
Landlocked 
country.

Fair. Only 699 
km of standard 
gauge lines.   

Fair to 
poor.5,540 km 
of paved roads.  
133 km of 
expressway  

Unknown.  Data 
not available.
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Gabon

Fair.  Eleven 
aiports with 
paved runways.  
Most at between 
1,524 and 2,437 
meters.

Fair. Seven 
ports, but only 
two are regarded 
as modern.  

Two major 
ports handle 
20.7 tons 
annually. 
Owendo 
requires 
dredging.

Poor.  Only 
647 km of 
standard 
gauge, single-
track rail line.  

Poor.  14,480 
km of roads.  
Only 629 km 
paved and 
mostly in the 
capital.  Roads 
deteriorate 
during rainy 
season.  

Unknown.  Data 
not available.

Ghana

Fair.  Six airports 
with paved 
runways. Only 
one between 
2,438 and 3,047 
meters in length.

Fair.  Only two 
major ports exist.

Fair to poor.  
Only 953 km 
narrow gauge 
exists.

Improvement is 
planned and 
efforts are 
underway to 
revamp the rail 
system.

Poor.  11,653 
km paved road, 
but in poor 
condition, 
especially 
during rainy 
season.

Unknown.  Data 
not available.

Guinea

Fair to poor.  
Only five airports 
with paved 
runways.  Only 
two exceed 2,438 
meters.

Fair.  Three ports 
exist.  

Fair to poor.  
1,086 km with 
a mix of 
narrow (807 
km) gauge and 
broad (279 
km).

Fair to poor.  
5,033 km of 
paved road and 
construction 
projects are 
improving 
additional 
sections.

Unknown.  Data 
not available.

Latvia

Fair.  36 airports 
with paved 
runways, but 
most are under 
914 meters.  Six 
range from 2,438 
to 3,047 meters. 

Fair.  Four 
modern ports

Fair.  2,412 km 
of mostly 
broad gauge 
rail ways.

Fair.  22,843 
km of paved 
roads.  

Lithuania

Fair.  25 airports 
with paved 
runways.  
However, 14 are 
under 914 meters 
in length.  5 have 
runways 2,438 
meters or greater.

Fair.  Two major 
ports.  Klaipeda 
is well equipped 
but in need of 
modern 
management 
techniques.

Fair.  2,002 km 
broad gauge 
rail lines.  

Many lines in 
need of 
upgrades 
and improve- 
ment.

Good.  64,951 
km of paved 
roads.

Nigeria

Poor.  37 airports 
with paved 
runways. 17 
range from 2,438 
to over 3,047 
meters.

Facilities in 
poor condition 
by years of 
neglect.  Lack 
of aviation fuel 
has also 
closed down 
airports.

Poor.   6 major 
ports, .

Facilities in 
poor condition 
by years of 
neglect.  
Shipments 
through ports 
are extremely 
slow.  

Poor.  3,505 
km narrow 
gauge rail 
lines.  

Years of 
neglect of 
rolling stock 
and rails 
have 
seriously 
reduced 
capacity.

Poor.  60,068 
km paved 
roads.

Most roads 
are now dirt 
or gravel.  
Few paved 
roads are in 
poor 
condition and 
are barely 
usable.

Poor.  Bridges, 
like roads, are 
in poor 
condition and in 
need of serious 
upgrades.
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Poland

Good to fair.  85 
airports with 
paved runways.  
33 are 2,438 
meters or greater.    

Facilities are 
modern and 
undergoing 
upgrades.

Good.  9 major 
ports with 
adequate 
facilities.

Good.  21,639 
km of rail line.

Poland's rail 
lines are 
extensive and 
relatively 
modern.

Fair  249,966 
km of paved 
roads.

Roads are in 
good 
condition, but 
inadequate 
for 
increasing 
numbers of 
cars and 
trucks.

Rural road 
travel at night is 
particularly 
difficult due to 
poor lighting 
and marking.

Fair. Bridges, like 
roads, are 
inadequate 
for volume of 
traffic.

Romania

Fair.  25 airports 
with paved 
runways.  12 are 
under 1,524 
meters in length.  
14 have runways 
2,438 meters or 
greater.

Romania is 
investing large 
sums of capital 
into facilities 
upgrades.  
Improvements
hould increase 
capacity in 
next several 
years.

Fair.  Six major 
ports. Adequate 
facilities, but in 
need of 
improvement and 
modernization

Fair.  10,898 
km of standard 
gauge rail 
lines.  

Upgrades 
currently 
underway to 
improve rail 
lines and rolling 
stock.

Fair.  103,671 
km of paved 
roads.  

Road network is 
inadequate for 
volume of 
traffic.  
Romania will 
invest over 
$201 million 
over the next 
several years to 
improve road 
network.

Fair. Bridges, like 
roads, are 
inadequate 
for volume of 
traffic.

Rwanda

Fair to poor. Only 
four airports with 
paved runways.  
Only one is 3,047 
meters in length.  
Others are all 
under 1,523 
meters.

Fair to poor.  
Three major 
ports with limited 
functionality and 
capability.

None. Fair to poor.  
Only 1,000 km 
of paved roads.

Main roads 
are in good 
condition, but 
secondary 
and feeder 
roads in poor 
condition.

Fair to poor. Main bridges 
in fair 
condition, but 
limited.  
Secondary 
bridges in 
poor 
condition.

Senegal

Fair.  One 
international 
airport.  
Additional data 
not available.

Fair.  One major 
port which is 
rated adequate.  
Additional data 
not available.

Unknown.  
Data not 
available.

Unknown.  
Data not 
available.

Unknown.  Data 
not available.

Tanzania

Fair.  11 airports 
have paved 
runways.  5 are 
between 1,524 
and 2,437 meters 
in length.  4 are 
over 2,437 
metres. 

Fair.  11 major 
ports.

Fair.  2,600 km 
of narrow 
gauge rail 
lines.

Many 
sections of 
rail line will 
wash out 
during rainy 
season.

Another 969 km 
of line exists 
within 
Tanzania, but 
belongs to the 
Tanzania-
Zambia Railway 
Authority.  
Because of 
differences in 
gauge, lines do 
not connect to 
Tanzanian 
system.

Fair to poor. 3, 
704 km of 
paved roads.

Paved roads 
between 
major cities 
are in fair to 
poor 
condition. 
Many roads 
will wash out 
in the rainy 
season. 

Massive 
construction 
projects are 
currently 
underway to 
improve roads.

Unknown.  Data 
not available.
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Uganda

Poor.  4 major 
airports with 
paved runways.  
3 are over 3,047 
meters in length.

Only Entebbe 
International is 
capable of 
handing more 
than charter 
and private 
plans.  
Infrastruct-ure 
is poor and not 
well 
maintained.

Poor.  
Landlocked 
country with 
three port on 
Lake Victoria. No 
inland 
waterways. 

A vast majority 
of Uganda's 
imports and 
exports are 
processed 
through the 
slow and 
ineffective 
Kenyan port of 
Mombassa. 
Supplies 
moving from 
Kenya to 
Uganda take 
many days to 
make the 
journey due to 
poor road 
conditions.  

Poor.  1,241 
km of narrow 
gauge rail 
lines.

Lines in poor 
condition.  
Program to 
upgrade rails 
has not 
progressed 
rapidly 
enough to 
meet 
demands.

Poor.  1,800 
km of paved 
roads  with 
about 4,800 km 
of unpaved all-
weather roads.  

Roads are in 
disrapir and 
improv-
ments are 
sporadic.

Use of four-
wheel drive 
vehicles is 
suggesed.

Unknown.  Data 
not available, 
but based upon 
road conditions 
it is assumed 
bridges are in 
poor condition.  

USPACOM

India

Good.  238 
airports with 
paved runways.  

Fair.  Numerous 
ports.  Eleven 
major ports.

India's ports 
are very 
ineffective by 
world 
standards with 
ship 
turnaround 
times 
averaging 6.9 
days.

Good to fair.  
62,915 km of 
rail, mostly 
broad gauge, 
but some 
narrow gauge. 
23.3% are 
electrified.

Fair.  1.5 
million km of 
paved roads.

Roads are 
inadequate 
to meet 
demands.  
Roads are 
heavily 
congested.

Unknown.  Data 
not available.  

Indonesia

Good.  127 
airports with 
paved runways.  
55 with runways 
over 1,524 
meters.

Fair.  Numerous 
ports.  Eight 
major ports.

Fair. 6,458 km 
of mostly 
narrow gauge 
rail lines. 

Fair.  158,670 
km of paved 
roads.

Unknown.  Data 
not available.  

Japan

Good.  140 
airports with 
paved runways.  
Most over 1,524 
meters.

Good.  
Numerous 
modern ports.  
21 major ports.

Good.  23, 670 
km, mostly 
narrow gauge.

Good.  863,003 
km of paved 
rads. 

Good.  Bridges 
maintained to 
high standards.

Korea

Good.  67 
airports with 
paved runways.  
Half are 1,524 
meters or greater.  

Good.  
Numerous 
modern ports.  
10 major ports 
with modern 
facilites.

Good. 6,240 
km of standard 
gauge rail 
lines. 

Fair.  64,808 
km of paved 
highway.  

Heavy usage 
and congestion 
tax existing 
roads.  Korea 
has undertaken 
a massive 
expansion of 
the nation's 
highways.

Good.  Bridges 
maintained to 
high standards.
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Mongolia

Fair.  8 airports 
with paved 
runways. Most 
are over 2,438 
meters in length.

None.  
Landlocked 
country.

Fair to poor. 
1,928 km of 
rail line.

Only one line 
running north-
south thru 
capital.  No 
east-west 
lines.

Poor.  Only 
1,674 km of 
paved roads.

Most roads 
in Mongolia 
are unpaved.  
Road travel 
is difficult.

Poor. Many bridges 
capable of 
holding 
medium 
weight traffic

Bridges along 
one main 
highway are 
capable of 
sustaining truck 
traffic.

Philippines

Fair.  76 airports 
have paved 
runways, but 
most are under 
2,437 meters.  9 
are 2,438 meters 
or greater.

Modern 
facilities are 
limited to 
international 
airports.  
Outlying area 
airports are 
rudimentary at 
best.

Projected 
construction 
projects will 
upgrade 
capability at 
many airports 
over the 
course of next 
several years.

Fair.  15 major 
ports.  

Many outlying 
islands of 
Philippines 
have limited 
ports and 
handling 
facilities.

Fair.  492 km 
of narrow 
gauge line.

Limited lines 
and access 
to rural 
areas.  

Fair.  39,590 
km of paved 
roads.

Good roads 
in rural areas 
are limited. 
Road 
conditions 
become poor 
during the 
rainy season.  

Fair. Bridges in 
rural areas 
are in poor 
state of 
repair.

Russia Far East

Fair.  Fair. Fair. Fair to poor. Fair to poor.

Singapore

Good.  9 airports 
with paved 
runways, 7 of 
which are over 
1,524 meters.  
Two airports have 
runways greater 
than 3,047 
meters.

Good. Only one 
major port 
inSingapore, but 
it is a large, 
modern facility.  

Fair.  Only 36 
km of rail line, 
but is modern 
and well 
maintained.  
But Singapore 
is only 3,5 
times the size 
of Washington 
DC.  (637.5 
sq.km)

Good.  3,122 
km of paved 
roads. 

Roads in 
excellent 
condition.

Good.  Bridges 
maintained to 
high standards.

South Pacific/ 
Oceania

No data exists 
that accounts for 
all airports in this 
region.

Note. 
Geographic 
area is too 
broad to 
accurately 
assess in the 
time alloted for 
this study.
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Thailand

Good.  56 
airports with 
paved runways, 
most 1,524 
meters.  6 are 
over 3,047 
meters.

Good.  7 major 
ports.

3,940 km of 
narrow gauge 
rail lines.

Good.  62, 985 
km of paved 
roads.

Fair.  Some 
bridges in need 
of upgrades.  

Vietnam

Fair.  36 airports 
with paved 
runways.  16 are 
1,524 meters or 
greater.  8 are 
over 3, 047 
meters. 

There are no 
direct flights to 
Vietnam from 
the US.  
Transit stops 
are made in 
Japan, Korea, 
Hong Kong, 
Bangkok or 
Singapore.

Fair.  7 ports 
exist, but specific 
data is laking.

Fair. 2,489 km 
of narrow 
gauge rail line.

Infrastructure 
and conditions 
unknown.

Fair. 23,418 km 
of paved roads.

Unknown.  Data 
not available.  

SOUTHCOM

Belize

Fair.  Only 3 
airports with 
paved runways, 
but modern 
facilities. Only 
one is approx. 
2,000 meters.  41 
unpaved 
runways.  

Fair.  4 major 
ports with 
modern facilities.  
Drafts limited to 
15 ft in Belize 
City and 22 ft in 
Big Creek.

Poor.  No 
railways exist 
in country.  

Poor.  Only 
488km of 
roadways 
paved.  In poor 
condition.  
Many 
impassable 
during rainy 
season.

Unknown.  Data 
not available.  

Columbia

Good.  90 
airports with 
paved runways.  
2 over 3,047 
meters.  37 
others ranging 
between 1,500 
and 2,437 
meters.

Columbia has 
the densest 
domestic air 
route system 
in Latin 
America.

Good.  10 
modern ports 
with adequate 
facilities.  

Fair.  3,380 km 
of railways.  
3,230 km 
narrow gauge, 
but only 1,830 
km in use.

Poor. 115,564 
km of roads, 
but only 13,868 
paved.

Insecurity in 
rural areas 
makes travel by 
road difficult 
and risky.

Poor.  
Insufficient 
investment in 
national 
infrastructure 
has lead to 
deteriorating 
bridges and 
road networks.

Costa Rica

Good.  28 paved 
runways.  2 
between 2,400 
and 3,047 
meters.  18 
between 914 to 
1,523 meters.

Fair.  Six modern 
ports with 
adequate 
facilities, but 
main cargo port 
on Pacific coast 
is seriously 
inadequate.  

Fair.  Only 950 
km of narrow 
gauge 
railways.

Fair.  37,273 
km of 
roadways.  
Only 7,827 km 
paved.

Fair.  Capital for 
investment in 
roads and 
bridges due to 
limited funds 
programed in 
this area.
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Cuba

Fair.  77 airports 
paved runways.  
35 are under 914 
meters.  26 
others range from 
grater than 914 to 
2,237 meters.

Material 
handling 
equipment is 
limited and in 
poor condition.

Fair.  7 ports 
exist, but lack 
modern 
infrastructure.

Fair.  4,807 km 
narrow gauge.  

Most sections 
are in private 
use for sugar 
production.

Fair. 29,820 km 
of paved roads. 

State 
sponsored 
construction 
projects employ 
numerous 
workers to 
maintain 
infrastructure to 
support tourism.

Fair.

Ecuador

Fair.  57 airports 
with paved 
runways.  Only 
two with runways 
over 3,047 
meters.  50 have 
runways 2,437 
meters or less. 

Fair.  Six major 
ports. Adequate 
facilities, but in 
need of 
improvement and 
modernization

Poor.  Only 
812 km of 
railways exist 
in country.  
System has 
been largely 
inoperative for 
past decade 
following major 
earthquake.

Fair. 8,165 km 
of paved, all-
weather roads. 

Unknown.  Data 
not available.  

El Salvador

Fair.  Only 4 
airports have 
paved runways.  
Only one at 3,047 
meters in length.  

Fair, Five major 
ports. . 

Acajutla, on 
the Pacific 
coast, is 
expensive to 
use and has 
severe tidal 
conditions 
making 
unloading 
difficult

Poor.  Only 
602 km of 
narrow gauge 
rails. Some 
sections 
abandoned, 
unusable, or 
operating at 
reduced 
capacity.  

Fair to poor.  
Only 1, 986 km 
of paved roads.  
Conditions of 
roads is 
unknown, but 
expected to be 
poor because 
of economic 
downturns.

Fair Unknown.  Data 
not available.  

Nicaragua

Fair to poor.  11 
airports with 
paved runways.  
Only 2 are 2,438 
meters in length.

Modern cargo 
handling 
equipment 
limited to main 
international 
airport.

Fair to poor.  Six 
major ports with 
limited capability.

Most container- 
ized sae cargo 
is transported 
by highway 
from Costa 
Rica and 
Honduras.

No railroads 
exist in 
Nicaragua.

Poor.  Only 
1,818 km of 
paved raods.  
In poor 
condition.  
Many 
impassable 
during rainy 
season.

Unknown.  Data 
not available. 
Based upon 
conditions of 
roads, bridges 
are probably in 
poor condition. 

Panama

Fair. 41 airports 
with paved 
runways.  7 
airports have 
runways 1,524 
meters or greater.  
34 have runways 
under 1,524 
meters. 

Fair to good.  
Five major ports.  
Many are 
undergoing 
improvements 
that will add to 
existing 
capabilities.

Manzanillo is 
the largest 
container port in 
Latin America.

Fair.  Only 355 
km of rail lines, 
mostly narrow 
gauge.

Major public 
infrstructure 
projects are 
currently 
underway.  
Improvement to 
rail lines will 
increase 
capacity.

Good.  3,783 
km of paved 
roads.  

Roads 
remain poor 
in sparsely 
populated 
sections of 
country.

Planned 
improvement to 
roads should 
increase 
capacity.

Good.
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GDP-$6.65 
billion. GDP- 
purchasing 
power parity- 
$8.6 billion 
(1999 est.)

85% employment.  
79% of work force 
involved with 
industry, 
commerce, and 
services.  44% of 
the population in 
the 15-64 age 
group is non-
national.

Bahain's laws, regulations, 
and standards are considered 
business friendly.  Many 
corporations operating in 
Bahrain experience little to no 
problems with HN laws.  
Engineers both, indigenous 
and foreign, are required by 
law to have a license.

Bahrain has no 
corporate or 
personal taxation.  

GDP- Not 
available. 
GDP- 
purchasing 
power parity- 
$59.9 billion 
(1999 est.)

Employement 
statistics unknown.

GDP-$4 
billion. GDP- 
purchasing 
power parity- 
$16 billion 
(1999 est.)

70-75% 
employment.  30% 
of population lives 
below the poverty 
line.

HN laws are generally 
friendly, but can be complex 
because of cultural 
differences.  The arbitrary 
application of customs, taxes, 
labor and other laws have 
impeded investment and 
some business in Jordan.

Although most 
imports are subject 
to tariffs and duties, 
capital equipment 
imported by 
licensed industrial 
projects is exempt.

Jordan has an 
adequate legal 
framework to 
discourage corruption.  
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GDP-$37 
billion (2000 
projection). 
GDP- 
purchasing 
power parity- 
$44.8 billion 
(1999 est.)

98% employment 
amoung Kuwaiti 
nationals.  

Kuwait is a highly 
price-competitive 
market with low tariffs, 
few import barriers, 
and no exchange 
controls.

GDP-$15.6 
billion (1999). 
GDP- 
purchasing 
power parity- 
$19.6 billion 
(1999 est.)

Employment 
statistics not 
available.  

HN laws can be complicated 
and time-consuming.  Key 
regulatory impediments are 
Oman's tax and labor laws.  
The government recognizes 
these impediments, but is 
slow to change.

$762 million for 
both building and 
construction 
(1995-2000)

GDP-$12.9 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$19.3 billion 
(1999 est.)

Employment 
statistics not 
available.  

HN laws can be complicated 
and time-consuming.  
Reforms in laws are expected 
soon, but how these may 
affect foreigners operating in 
country is yet unknown.

Qatar has a 
corporate income 
tax which is applied 
to all foreign 
companies 
operating in 
country.  

Qatar has always 
supported 
development of a 
strong US-Qatari 
relationship based on 
shared interests in 
promoting regional 
peace, stability and 
trade ties.

GDP-$152 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$191 billion 
(1999 est.)

Employment 
statistics not 
available.  

HN laws are not transparent 
and easliy understood by 
foreign firms.  Saudi laws and 
policies tend to favor high-
tech transfers and the 
employment of Saudis.  
Bureaucratic procedures are 
cumbersome, but can be 
overcome with persistence.

Tax laws are 
complex and 
difficult.  

GDP-$53.4 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$41.5 billion 
(1999 est.)

Employment 
statistics not 
available. 90% 0f 
the employees in 
the UAE are 
foreign nationals.   

HN laws, until recently, were 
based upon religious law 
(Sharia) and traditional 
custom.  Codified law based 
upon modern norms is new 
and still evolving.

Tax laws are 
complex and 
difficult.  
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Unknown.  Data 
not available.  
20% of labor 
force involved 
with construction.  

GDP- NA. 
GDP- 
purchasing 
power parity- 
$9.9 billion 
(1999 est.)

80% employmet, 
but 45% of 
population lives 
below poverty line 
(1999 est.)

Unknown.  Data 
not available.  
Only 15% of 
labor force 
involved with 
construction and 
industry.  

GDP- $4.8 
billion. GDP- 
purchasing 
power parity- 
$14 billion 
(1999 est.)

80% employmet, 
but 60% of 
population lives 
below poverty line 
(1999 est.)

Averaged $206 
million in the 
construction field 
for the years 
1998 thru 2000

GDP- $14.2 
billion. GDP- 
purchasing 
power parity- 
$34.9 billion 
(1999 est.)

85% employment.

Data not 
available.  93% 
of labor force 
involved with 
agriculture.  

GDP-$4.1 
billion (1998 
est) mostly in 
coffee 
production. 
GDP- 
purchasing 
power parity- 
$4.2 billion 
(1999 est)

Unemployment 
rate unknown. 
36.2% of 
population below 
poverty line.  

GDP- $5.1 
billion. GDP- 
purchasing 
power parity- 
$7.9 billion 
(1999 est.)

89% employment.  
6,3% of population 
lives below poverty 
level.

Estonia laws are liberal, open, 
and favorable to foreign 
invetstors and businesses.  
Estonia's business attitude 
towards the US is positive.

VAT taxes are 
levied ad valorem. 
Goods imported for 
non-profit purposes 
are exempted 

Data not 
available.   

GDP- Not 
available.  
GDP- 
purchasing 
power parity- 
$7.6 billion 
(1999 est)

65% employment. 
Data on various 
labor sectors not 
available. 

Unknown.  Data not available. Unknown.  Data not 
available.
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Data not 
available.   

GDP- $4.4 
billion. GDP- 
purchasing 
power parity- 
$7.9 billion 
(1999 est.)

79% employment. Gabon's laws are based upon 
French laws and are generally 
conducive to business.  
Bureaucratic obstancles do 
exist in some business 
sectors.

Customs taxes are 
applied to all goods 
imported into 
country.  A 29% tax 
level is used for all 
raw materials.  An 
18% VAT tax is 
applied to all 
companies 
operating in Gabon.

GDP- $7.9 
billion. GDP- 
purchasing 
power parity- 
$35.5 billion 
(1999 est.)

80% 
employement.  
However, 31% of 
population lives 
below poverty line.

All imports are 
subject to customs 
duties and taxes.  
10% VAT.  

Construction and 
public works 
sector accounted 
for 9% of the 
GDP in 1999.

GDP- $4.9 
billion. GDP- 
purchasing 
power parity- 
$9.2 billion 
(1999 est.)

No offical statistics 
exist, however, 
unemployemt may 
be as high as 
50%.  

Guinea's laws are based 
upon the British system and 
are familiar to many Western 
businesses.

Tax laws and 
regulations may be 
complex and 
difficult.  18% VAT.  
33% import tax.  20-
30% surtax on all 
vehicles.  

Rampant corruption 
makes working within 
the system difficult.  
Contracting processes 
will be difficult in this 
country.

GDP- $6.2 
billion. GDP- 
purchasing 
power parity- 
$9.8 billion 
(1999 est.)

85-90% 
employment.  

The commercial environment 
and laws in Latvia are 
generally friendly to foreign 
companies.  

Generally Latvia's 
tax laws are 
business friendly, 
but with frequent 
changes in order to 
comply with 
European Union 
and WTO 
requirements,  tax 
laws can be 
frustrating at times.

Corruption continues 
to be a problem in 
Latvia, but the country 
is taking steps to 
correct the deficiency.  

GDP- $10.7 
billion (1998). 
GDP- 
purchasing 
power parity- 
$17.3 billion 
(1999 est.)

90% 
employement.

The commercial environment 
and laws in Lithuania are 
generally friendly to foreign 
companies and are business 
oriented.  

Tax laws and 
regulations are 
generally easy, but 
visible traces of the 
Soviet methodology 
and regulatory 
traditions still exist 
at lower levels of 
bureaucracy.  18% 
VAT.

Corruption and 
organized crime 
remain as challenges 
in Lithuania.  

GDP- $51 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$110.5 billion 
(1999 est.)

70% employement 
(officially).  Un-
officially may be 
65%  with major 
underemploy-ment 
not reported.

HN laws are difficult.  After 15 
years of military rule, the new 
civilian government is faced 
with daunting challenges in 
developing democracy.

Tax laws and 
regulations are 
difficult because of 
numerous and 
recent changes.

Corruption and crime 
remain as challenges 
in Nigeria.    
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GDP- $163 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$276.5 billion 
(1999 est.)

89% employment, 
but 23.8% of 
population lives 
below poverty 
level.

HN laws are improving, but 
can be difficult becauses of 
changes and some unclear 
language.  Unclear laws are 
seen as obstacles for easy 
business in Poland. 

Tax laws are 
unclear and often 
result in harsh, 
draconian penalties 
for minor errors.

GDP- $35 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$87.4 billion 
(1999 est.)

89% employment, 
but approximately 
21.5% of 
population lives 
below poverty 
level based upon 
1994 estimates.

HN laws are improving, but 
can be difficult becauses of 
changes.  Legal system and 
regulations are considered an 
impediment for foreign 
investment in Romania.. 

Romanian tax laws 
are considered 
complex and 
confusing to US 
businesses 
operating in 
country.

All commercial 
enterprises must be 
registered with the 
Commercial Register 
of Romanian 
government.

GDP-NA. 
GDP- 
purchasing 
power parity- 
$5.9 billion 
(1999 est.)

Employment data 
not available. 51.2 
to 70% of 
population lives 
below the poverty 
line. 90% of labor 
force involved with 
subsitence 
agriculture.

HN laws are not seen as an 
obstacle in Rwanda.  
However, few laws currently 
exist for the business sector, 
and Rwanda is currently 
developing laws to address 
such areas.

Business 
enterprises are 
subject to corporate 
taxes.

GDP-NA. 
GDP- 
purchasing 
power parity- 
$16.6 billion 
(1999 est.)

70% of population 
is involved with 
agriculture.

Unknown.  Data not available. Unknown.  Data not 
available.

GDP- $3.5 
billion (1999). 
GDP- 
purchasing 
power parity- 
$23.3 billion 
(1999 est.)

Employment data 
not available. 
51.1% of 
population lives 
below the poverty 
line. 90% of labor 
force involved with 
subsitence 
agriculture.

HN laws are not addressed in 
current literature.  Unknown 
how these laws may affect 
construction by contracting.  
However, Army LOGCAP 
program may have more 
information in this area since 
Tanzania is one of several 
LOGCAP regional sites for 
potential operations in 
southern Africa. 

Unknown.  Data not 
available.
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GDP- $5.7 
billion (1999 
est). GDP- 
purchasing 
power parity- 
$24.2 billion 
(1999 est.)

Employment data 
not available.  
Uganda is one of 
the poorest 
nations in the 
world ranked 159 
out of 175. 55% of 
population lives 
below the poverty 
line.  82% is 
involved with 
subsistence 
agriculture.

HN laws are based upon 
English law and would be 
familiar to most Western 
nations operating in Uganda.  
However, Uganda lacks the 
legal infrastructure to 
adequately redress 
commercial grievences.

Tax laws are 
generally straight 
forward, but 
because corruption 
has penetrated so 
many levels of 
society and 
government, tax 
considerations are 
complicated.

GDP- $447 
billion (1999). 
GDP- 
purchasing 
power parity- 
$1.8 trillion 
(1999 est.)

Employment data 
not available.  35% 
of population lives 
below the poverty 
line.

India's laws are based upon 
English law and would be 
familiar to Americans working 
in India.  However, Indian 
industry remains highly 
regulated by a powerful 
bureaucracy aremed with 
excessive rules and broad 
discretion.

No data is available 
on Indian tax laws.  
India's customs 
valuation are 
consitent with the 
GATT customs 
valuation code.

Corruption remains 
one of India's greatest 
challenges in the 
business sector.

GDP- $74 
billion (1999). 
GDP- 
purchasing 
power parity- 
$610 billion 
(1999 est.)

80% employment.  
Only 4% of labor 
force involved with 
construction.

Trade barriers exist in many 
sectors.  Forign law firms and 
consulting engineers must 
operate through technical 
assistance or joint venture 
arrangements with local firms. 

No data is available 
on Indonesian tax 
laws.  

GDP- $4.3 
trillion (1999). 
GDP- 
purchasing 
power parity- 
$2.95 trillion 
(1999 est.)

95% 
employement.

Japan is the US's largest non-
NAFTA trading partner.  HN 
laws can be complex, but not 
impossible.  

Japanese laws and 
trade customs like 
the US, can be 
cumbersome, 
difficult to 
understand, but are 
largely mechanical.

Japanese business 
culture and tradition 
are largely different 
from Western styles.  
Experts in Japanese 
business and culture 
may be of value for 
contract negotiations.

$55 billion 
average over five 
years.

GDP- $480 
billion (2000). 
GDP- 
purchasing 
power parity- 
$625.7 billion 
(1999 est.)

93% employment Korea is one of the US's 
largest trading partners.   
However, Korea has also 
been described as one of the 
toughest markets in the world 
for doing business.  

Korean tax laws 
can be complicated 
and the use of local 
or "foreign 
consultant" 
attorneys is 
encouraged.
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GDP- NA. 
GDP- 
purchasing 
power parity- 
$6.1 billion 
(1999 est.)

90% employment 
by government 
standards.  
Unofficially, 
Mongolia suffers 
from high 
unemployment.  
40% of population 
lives below poverty 
line.

Mongolia's laws are 
transparent in that many laws 
are available in English  
However, the sheer volume of 
new laws that have gone into 
effect overwhelm the 
supporting systems such as 
law enforcement and contract 
negotiations.

Tax laws are 
transparent but 
sheer volume can 
be overwhelming.

GDP- $78 
billion. GDP- 
purchasing 
power parity- 
$282 billion 
(2000 est.)

90% empoyment. Generally, Philippine law is 
comparable to US.  However, 
the court system is 
overburded due to liberal 
case hearings and 
procedures are slow.

Tax laws are 
transparent but can 
be slow during 
disputes.  10% VAT 
on almost all 
products.

GDP- $190 
billion. GDP- 
purchasing 
power parity- 
$620.3 billion 
(1999 est.)

88% employment.  
However, some 
regions may have 
unemployment 
ranging between 
25-40%.  Harsh 
winters will close 
some business 
sectors for 
months.

HN laws are complex and 
difficult.  The legal system in 
Russia is still in flux with 
various parts of the 
government struggling to 
creat new laws on a broad 
range of topics.    In this 
environment, negotiations and 
contracts for commercial 
transactions are complex and 
protracted.

The tax system 
continues to be a 
major complaint for 
foreign firms in 
Russia.  The large 
number of tax laws, 
high tax burden, 
and the absence of 
a coherent, 
uniformly applied 
tax regime presents 
difficulties.

*Note: Information on 
Russia Far East is 
sparse.  Most data 
speaks to Russia in 
general and usually 
European Russia.

GDP- $90 
billion (2000 
est). GDP- 
purchasing 
power parity- 
$98 billion 
(1999 est.)

96% employment. HN are transparent and clear.  
However, local laws give 
regulatory bodies wide 
discretion to modify 
regulations and impose new 
conditions.  This allows 
government agencies to 
negotiate the way they 
provide incentives or other 
services to foreign companies 
on a case-by-case basis.

Tax laws are clear 
and business-
friendly.  
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GDP- $123.9 
billion (1999). 
GDP- 
purchasing 
power parity- 
$388.7 billion 
(1999 est.)

95.5 % 
employment.  12.5 
% of population 
lives below poverty 
line.  54% are 
involved with 
agriculture and 
15% in industry.

HN law is fairly straight-
forward to foreign firms, but 
some companies have 
complained of inconsistencies 
in operations and 
enforcement of the laws.

There appear to be 
no unusual tax 
considerations for 
Thailand.

GDP- $29.8 
billion (2000). 
GDP- 
purchasing 
power parity- 
$143.1 billion 
(1999 est.)

75% employment.  
67% of population 
is involved with 
agriculture work.  
37% of population 
lives below the 
poverty line. 
Vietnam is one of 
the poorest 
countries in SE 
Asia.  

HN laws are complex 
primarily due to the extensive 
efforts currently underway at 
legal and administrative 
reform.  

Tax structrue in 
Vietnam is very 
complicated.  A 
VAT is charged on 
most items and is 
based upon a 
sliding scale. As an 
example, 5% for 
water and food 
stuffs.  10% for 
transportation 
services.

US and foreign firms 
have identified 
corruption in all 
phases of business 
operations as an 
obstacle for activities 
in Vietnam.  

GDP- $673.5 
million 
(1999). GDP- 
purchasing 
power parity- 
$740 million 
(1999 est.)

86% employment, 
but a severe 
shortage of skilled 
labor exists.  

Belize has no tax 
treaty with the US.  

Belize's laws and 
regulations on tax, 
labor, customs, health 
and safety do not 
significantly impede 
business operations.

GDP- $879.1 
billion (1999). 
GDP- 
purchasing 
power parity- 
$245.1 billion 
(1999 est.)

80% employment.  
17.7% of 
population lives 
below the poverty 
level.  

15% Value Added 
Tax (VAT).  1.5% 
tax of the contract's 
total value on all 
written contracts.  

The Columbian 
government 
bureaucracy still 
constitutes a barrier to 
trade for both local 
and foreign 
companies.  Pilferage 
in Customs 
warehouses and 
robberies of trucks on 
the roads is frequent.  

GDP-$110 
billion (1999).  
GDP- 
purchasing 
power parity- 
$26 billion.

94% employment.  
22% of labor force 
involved with 
industry and 58% 
in services.

No significant barriers exist 
regarding host nation laws 
and the use of contracts in 
country. Foreign businesses 
generally consider Costa Rica 
as a business friendly 
environment.

Costa Rica 
Customs 
procedures are 
complex and 
bureaucratic. Legal 
assistance in this 
area is 
recommended. A 
13% VAT is paid 
upon purchase of 
most goods and 
services. 
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GDP- Not 
available. 
GDP- 
purchasing 
power parity- 
$18.6 billion.

94% employment.  
11% of labor force 
involved with 
construction 22% 
in industry and 
30% in services 
and government.

Cuba is a totalitarian 
state controlled by 
Castro.  In the event 
of involment by US 
forces, it is highly 
unlikely any local 
construction materials 
and equipmemt would 
be available for US 
use unless seized as 
part of a military 
operation.

GDP- $143 
billion. GDP- 
purchasing 
power parity- 
$54.5 billion.

88% employment.  
However, 50% of 
population lives 
below the poverty 
line.

Ecuador is relatively open to 
US business and investment.  
Customs laws can be difficult.  

19% VAT.  
Inspection fees are 
also charged for all 
materials entering 
country.  

GDP- $131 
billion. GDP- 
purchasing 
power parity- 
$18.1 billion.

92% employment.  
48% of country 
lives below poverty 
line.

El Salvador has a good 
business relationship with the 
US.  HN laws provide few 
obstacles to the use of 
contracts and contractors.

A 5% tax may be 
applied on raw 
materials.  Import 
licenses are not 
required for many 
products.

GDP- $2.2 
billion. GDP- 
purchasing 
power parity- 
$12.5 billion.

87% employment.  
Another 12% of 
labor force is 
underemployed. 

Nicaragua has a good 
business relationship with the 
US.  However, HN laws can 
be difficult and provide 
obstacles to the use of 
contracts and contractors. 
Lack of reliable dispute 
resolution mechanisms- 
judical or administrative- 
complicate even minor 
disputes and contract 
negotiations.

Lack of 
enforcement and 
arbitrary procedures 
make tax laws 
difficult.

Doing business in 
Nicaragua can 
sometimes mean 
becoming involved 
with slow- moving 
governmnet approvals 
to include contracts.

GDP- $9.5 
billion. GDP- 
purchasing 
power parity- 
$21 billion 
(1999 est)

87% employment.  Panama maintains cordial 
relations with the US.  Laws 
are comparable to those 
found in the US.  

No import licenses are 
required for Panama.
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CENTCOM

Bahrain

Good.  Low. Oil and gas production play a dominant role in Bahrain's 
economy.  Adequate levels of CESE equipment are on 
hand because of these dominant business sectors.

Good to fair. Medium. Bahrain's lack of natural resources requires many building 
and construction materiels to be imported into the country.  
Stocks and supplies are limited.  

Fair. Medium.

Iraq

Poor.  High.  Foreign and local firms will be reluctant to provide 
equipment due to fear of reprisal or destruction of property. 

Poor.  High. Foreign and local firms will be reluctant to provide supplies 
and materals due to fear of reprisal or destruction of 
property. 

Poor. High.

Jordan

Good.  Low to 
medium.

Depending where and for what purpose equipment is to be 
used,  availablity is good.  Operations for Israel or against 
Iraq may result in a reduction in availability.

Fair. Medium. Jordan lacks many natural resources and must import 
many raw materials.  Construction materals are available, 
but limited.

Fair. Medium.

Kuwait

Good.  Low. The US is Kuwait's second largest trading partner after 
Japan.  American companies are involved with more than 
15 indusrial joint ventures in Kuwait providing opportunities 
for construction by contract.   

Good.  Low. Kuwait lacks many natural resources, but stocks of 
construction materials are available and adequate.  
Demands for US materials is fueled by a robust housing 
construction market.

Fair. Low to 
medium.

Oman

Good.  Low. Few US construction companies operate in Oman.  Due to 
strong ties to Britan, many UK construction firms are found 
in country.

Good.  Low. Numerous construction projects exist in Oman.  Supplies 
are available.  

Fair. Low.

Qatar

Good.  Low. Statistics on US construction firms operating in Qater are 
not available.  However, for three out of the past five 
years, the US has been the leading supplier of motor 
vehicles, heavy machinery, and petrolium equipment into 
Qatar with 12% of the market share. Also Qatra has begun 
a $120 million construction project to expand air cargo 
facilities at Doha.

Fair.  Low. There appears to be a substantial constuction market in 
Qatar based upon recent construction volume over the 
past 5 years.  No specific

Fair. Medium.
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Saudi Arabia

Good.  Low. Numerous US and foreign constructions firms exist in 
country performing current infrastructure work and 
upgrades.

Good.  Low. Stocks and supplies are available from both US and 
foreign firms.

Fair. Low to 
medium 
depending on 
operation.

UAE

Good.  Low. Numerous US and foreign constructions firms exist in 
country performing current infrastructure work and 
upgrades. Construction business sector continues to grow 
at a acceptable rate. The construction sector comprises 
9.6% of the overall national GDP.

Good.  Low. Stocks and supplies although limited, are available from 
both US and foreign firms.

Fair. Low to 
medium 
depending on 
operation.

USEUCOM

Armenia

Fair. Low. Numerous local and foreign constructions firms exist in 
country performing current infrastructure work and 
upgrades. 42 local construction companies have been 
identified for use by the Army's LOGCAP program in this 
area.

Fair. Low. Numerous local and foreign constructions firms exist in 
country performing current infrastructure work and 
upgrades. 42 local construction companies have been 
identified for use by the Army's LOGCAP program for use 
in this area.

Fair Medium.

Azerbaijan

Fair to poor. Medium. About seventy American companies, primarily in the oil 
and gas sectors, reside in Baku. Limited construction 
equipment may be available through these firms. 39 
construction companies have identified for use by the 
Army LOGCAP program.   However, local equipment may 
in poor condition and numbers and types of equipment are 
limited.  

Fair. Low. Resources and supplies are available.  Again, Army 
LOGCAP program has identified local companies to 
provide supplies and services.  

Fair to poor. 
Most skilled 
labor found in oil 
production 
sector.

Medium.

Bulgaria

Fair. Sufficient 
quantities of 
equipment, but 
condition is 
uncertain.  

Low.  Priority for privatization of construction and building sector 
will lead to improvements in equipment in the out years.   

Fair, but limited 
supplies of 
materiels.   

Medium. Good, but 
limited.  

Low.

Burundi

Poor.  Limited 
quanties of 
construction 
equipment in 
country and in 
poor condition.

High.  Adequate quanaties of construction equipment available in 
neighboring countries of Tanzania and Rep. Of Congo.  
Difficult to move equipment into Burundi due to poor 
conditions of roads, airport, and port.  

Poor.  High. Limited quantities and stocks of construction materials. Poor.  Very little 
skilled labor and 
limited in 
construction 
sector.

High.

Estonia
Good.  Low. Little information exists on Estonia to address this area. Good.  Low. Good.  Low.

FROYM 
(Macedonia)

Fair to poor. Medium. Construction equipment limited.  In country equipment in 
poor condition.  Adequate quanties of construction 
equipment available in neighboring contry of Greece.

Fair. Medium. Like equipment, stocks are limited.  Available materials 
may be available in Greece.

Fair. Medium.  

Gabon

Good.  Low. France remains the largest importer of products and 
services into Gabon.  However, American companies are 
the second largest supplier mostly in heavy equipment for 
oil service industries, forestry, and mining.

Good.  Low. Industrial manufacturing sector is generally weak.  There is 
only one plywood factor and twenty sawmills produce 
mainly for the local market.  

Fair to poor. Medium.

Ghana

Fair. Low. Fair. Low. Fair to poor. Low.

Guinea

Fair. Medium. Most equipment found in foreign, construction firms.  May 
be difficult to contract away these assets from commercal 
these companies.

Fair. Low. Guinea posseses major mineral and natural resources.  
Cement plants are available.  However, limited equipment 
stocks may make retrval of these supplies difficult.

Poor. Low.

Latvia

Good.  Low. Good.  Low. Good. Low.
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Lithuania

Fair. Low. Construction equipment is available through both local and 
foreign firms, but it is limited.  

Fair. Low. Construction materials are available, but limited. Good. Low.

Nigeria

Poor.  Medium. Not a great deal of construction equipment exists in 
country.  That which is currently there is in poor condition.  
Foreign firms are hesitant to introduce their equipment 
because of crime and corruption.

Poor.  High. Supplies are limited and may be in poor quality. Poor. Medium.

Poland

Good.  Low. The construction sector in Poland is strong.  Numerous 
local and foreign construction firms exist in country.

Good.  Low. Supplies are avaialable and in sufficient quantities. Good. Low.  

Romania

Fair. Low. Specific data on construction equipment and companies is 
unavailable.  However, with over $201 million invested in 
infrastructure upgrades throughout the country, it is 
assumed that CESE is available.

Fair. Low. Good. Low to 
medium.

Rwanda

Poor. Medium.  Little construction equipment exists in country.  That which 
is present is used to maintain existing infrastructure.  Few 
foreign firms appear to be operating in county.

Fair to poor. Medium. Supplies limited in country. Poor. Medium.

Senegal

Unknown. Unknown. Little data exists on Senegal.  Senegal does have good 
infrastruction based upon State Dept information, but 
specific data on construction does not exist.

Unknown. Unknown.  No data available. Poor. Medium.

Tanzania

Fair to good. Low. Tanzania is one of several countries selected and 
surveyed for potential use by the Army LOGCAP program 
for contingencies in southern Africa area.  8 local 
companies have been identified for use for construction 
tasks.

Fair to good. Low. Army LOGCAP selected region site.  Companies for 
supplies identified in LOGCAP plans.  

Poor. Low.

Uganda

Fair. Medium. Uganda is one of several countries selected and surveyed 
for potential use by the Army LOGCAP program for 
contingencies in the Equatorial Africa area.  19 local 
companies have been identified for use for construction 
tasks.

Fair. Low. Uganda is one of several countries selected and surveyed 
for potential use by the Army LOGCAP program for 
contingencies in the Equatorial Africa area.  19 local 
companies have been identified for use for construction 
tasks.

Poor. Medium.

USPACOM

India

Good.  Low. India has an adequate construction base from which to 
draw upon.  Equipment and companies are available for 
contracting construction projects.  42 local construction 
companies have been identified by the Army LOGCAP 
program for use in the southern Asia region.  

Good.  Low. India has a large market for construction materials.  
Numerous local companies have been identified by the 
Army LOGCAP program for the procurement of 
construction and other supplies.

Good. Low.

Indonesia

Fair. Medium. Some foreign cosntruction firms work in Indonesia's 
mining, construction and forestry sectors.  Equipment may 
be available from these companies.  The Army LOGCAP 
program has identifed 18 local construction companies 
available for use in this area.  

Fair. Low. Supplies available but limited. Fair. Medium.

Japan

Good.  Low. Excellent possibilities exist in Japan for construction by 
contract. Hundreds of modern construction companies 
exist in country.  Currently, 43 of these construction 
companies are identified and listed in Army LOGCAP 
contingency plans.

Good.  Low. Excellent possibilities exist in Japan for construction by 
contract. Hundreds of modern construction companies 
exist in country.  Currently, 43 of these construction 
companies are identified and listed in Army LOGCAP 
contingency plans.

Good. Low.

Korea

Good.  Low. There are 7,971 registered general construction 
companies in Korea including 8 foreign companies.  The 
US companies are Bechtel, Fluor Daniel, Cosmopolitan 
Inc, and Parsons.  

Good.  Low. Good. Low.
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Mongolia

Fair. Low. Mongolia has over 500 construction firms.  40 are 
considered large operations.  However, construction 
techniques are weak and companies lack modern 
technologies. One major US company, Caterpillar, 
operates in Mongolia.

Fair.  Low. Mongolia has abundant natural resources.  Finish 
products, construction materials, and supplies are 
available but in limited numbers.

Fair. Low.

Philippines

Fair. Low. US and Philippine construction companies exist in country.  
Most are locaed on the main island of Luzon.  Outlying 
islands may not have construction equipment at hand. The 
Army LOGCAP program has identified over 100 
costruction companies throughout the Philippines for use 
in operations.  

Fair. Low. Like equipment, stocks are available, but may be limited to 
main islands. Army LOGCAP program has also identified 
numerous local companies capabable of providing 
supplies and services.  

Good. Low.

Russia Far 
East

Fair. Medium. Few US firms operate in Russia.  Little data exists to 
indicate level and quality of CESE.  However, some 
indications from State Dept reports indicate that Germany, 
Scandinavian, and particularly Turkey are active in 
infrastructure and construction work throughout Russia.

Fair. Medium. Russia is rich in natural resources such as wood and 
building materials, but actual stocks are unknown.

Fair. Medium.

Singapore

Good.  Low. Over 31 different construction firms and companies exist in 
Singapore with pre-existing agreements to support US 
operations in the area. Army LOGCAP program has 
detailed files which provide plans and POCs for companies 
and equipment by construction areas.

Good.  Low. Numerous construction and support firms exist in 
Singapore with pre-existing agreements to support US 
operations in the area. Army LOGCAP program has 
detailed files which provide plans and POCs for companies 
and equipment by construction areas.

Good. Low.

South Pacific/ 
Oceania

Data not 
provided.

Note. Geographic area is too broad to accurately assess 
within the scope of this study.

Data not 
provided.

Data not 
provided.

Thailand

Good.  Low. Over 10 different construction firms and companies exist in 
Thailand with pre-existing agreements to support US 
operations in the area. Army LOGCAP program has 
detailed files which provide plans and POCs for companies 
and equipment by construction areas for this country.

Good.  Low. Fair. Low.

Vietnam

Fair, but 
uncertain.

Medium. Over 44 US firms currently operate in Vietnam, but 
information in which business sectors is lacking.  Little 
information exists on construction capabilitites, either local 
or foreign, that reside in country. Note: Thailand may be a 
better source of equipment and supplies for this area.  

Fair, but 
uncertain.

Medium. Over 400 US firms currently operate in Vietnam, but 
information in which business sectors is lacking.  Little 
information exists on construction related supplies, either 
local or foreign, that reside in country. Note: Thailand may 
be a better source of equipment and supplies for this area.  

Fair. Low.

SOUTHCOM

Belize

Fair.  
Construction 
equipment is 
limited.  Foreign 
firms for road 
construction are 
available in 
country.

Low.  Fair, but limited 
supplies of 
materiels.  Most 
are exported into 
country by 
foreign firms.  

Poor.  Most 
workers are 
focused on 
agriculture.  
Limited pool of 
skilled, 
construction 
workers.  
Foreign workers 
available in 
country.

Medium, due 
to limited 
numbers of 
skilled 
workers.  

Columbia

Good.  Medium. Labor unrest and corruption present a moderate level of 
risk of contracting construction support from local 
companies.

Good.  Medium. Labor unrest and corruption present a moderate level of 
risk of contracting for construction materials from local 
companies.

Good.  Columbia 
has a highly 
skilled 
workforce, but 
may be limited in 
construction 
sector.  

Medium, due 
to labor unrest.  
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Costa Rica

Good.  Low.  The construction sector has been the most dynamic in 
Costra Rica's economy.  This sector has lead all others, 
growing at more than 16% annually.

Good.  Low. Good.  Costa 
Rica has a 
highly skilled 
workforce.  

Low.

Cuba
Fair.  High.  If part of a military operation, these assets will not be 

available to US forces.
Fair. High. If part of a military operation, materials will not be available 

to US forces.
Fair, but limited. High.

Ecuador

Fair. Medium. Ecuador's extensive oil production sector provides ready 
sources of CESE.  Availablity may be somewhat low 
because of the priority on oil production and construction 
of oil facilities.

Good to fair. Low. Ecuador has adequate sources of natural materials.  
Fabricated construction materials such as wood for 
building, piping, and steel reinforcement rods are available, 
but in limited quantities.  

Fair, but limited. Medium.

El Salvador

Fair. Medium. Fair. Low. Fair. Low.

Nicaragua

Poor. Medium. Fair. Medium. Poor. Medium.

Panama

Good.  Low. Numerous US and Panamanian constructions exist in 
country performing current infrastructure work and 
upgrades.

Good.  Low. Adequate supplies available through US and Panamania 
companies.

Fair. Low.
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Skilled labor in the engineering and construction sector is 
good, but limited.  60% of the Bahraini labor force are 
foreign nationals.  However, labor relations are good and 
there have been no major strikes in recent years.  

Good. Low. During the mid-1990s, Bahrain experienced intermittent 
civil unrest diredted against the regime.  Since then, 
antipathy toward the regime have subsided. Buhrain 
puts a high priority on security and law enforcement.  
Corruption in the contract-bidding process is sometimes 
a problem and obstacle in Bahrain.

Foreign and local workers will not be available for 
contracting of services.

Poor for US 
forces operating 
within Iraq.

High. Iraq is controlled by a totalitarian regime.  Until this 
regime is defeated and removed from power, little 
security is available to foreign, US and local workings 
operating on behalf of US forces. 

In general, the labor force is well educated.  However, 
250,000 foreign laborers work primarily in unskilled 
sectors, such as construction. 

Good.  Low to 
medium.

There has been little political violence in Jordan.  
Terrorist organizations do operate in Jordan but the full 
extent of the threat is unknown.

Kuwait's labor force is diverse.  Kuwaitis occupy most of 
the top management positions.  Kuwaiters are 
outnumbered in the work force by foreign workers.  Skilled 
labor is lacking and performed by a vast pool of various 
nationalities that make availabiliy uncertain.  

Good to fair. Low to 
medium.

In terms of safety and security, US firms should find 
nothing in Kuwait at the present time to interfere with 
normal business operations.  The threat of terrorisim in 
Kuwait is largely from Iraq, but is considered low at this 
time.

Oman relies heavily on foreign workers from India, 
Pakistan, and Sri Lanka to perform menial and physically 
taxing tasks. Foreign nations may not be employed as 
technical assistants, guards, light vehicle operators, forklift 
or mixer operators unless employers can show there are 
no Omanis available for these positions.

Good. Low. Politically motivated violence is unknown in Oman.  
There is no political, economic or social issue likely to 
engender civil disturbances.  Crime is low in Oman. 
Some corruption does exist, but is infrequent.

Qatar's work force consists primarily of expatriate workers.  
The largest group of foreign workers now come from India, 
Pakistan, and the Philippines. Due to Qatari laws that do 
not allow unions and trade unions and foreign workers are 
demanding these rights, it is uncertain whether foreign 
labor may be work for US firms involved with potential 
military operations.    

Good. Low. Qatar has no political paries, elections, or labor unions 
and as such there is no opposition.  A strict security 
system ensures low crime.  Qatar has strict laws 
against corruption which also apply to US citizens.
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Specific information on the skill level of workers in Saudi 
Arabia is not available.  Most labor is foreign national, 
mostly from Pakastan, Bangladesh, the Philippines, India, 
and Egypt.  Only 2% of the labor force is from Western 
countries.

Fair. Medium. Terrorist incidents are likely.  Last two against 
Americans in 1995 and 1996.  Security has been 
increased since these incidents.  

Specific information on the skill level of workers in the UAE 
is not available.  90% of the labor is foreign national. 
Uncertain as to the availability of some of these workers 
based upon type of operations performed in the UAE and 
adjacent countries.  

Fair. Medium to 
low.

There is currently no political violence in the UAE.  
However, due to its location in the Persian Gulf area, 
potential threats of terrorism exist.  Corruption is a 
moderate problem in the UAE.  

Armenian workforce is highly literate, but suffers from 
years of Soviet economic influences.  Privatization and 
IMF sponsored econmic reforms begun in 1994 are 
improving Armenian market, but improvements still 
required.

Fair. Medium. International dispute with Azerbijan over Nagorno-
Karabakh and illicit drug trafficing are continuing 
sources of instability.  

Azerbijan is less developed industrially than Armenia.  
Azerbijan shares all of the formible problems of the former 
Soviet republics in making the transition to a market 
economy.  On-going conflict with Armenia has discouraged 
economic activity outside of oil sector.

Fair. Medium. International dispute with Armenia and illicit drug 
trafficing are continuing sources of instability.  

Fair. Low. Organized crime, corruption, and political influence in 
business decsionmaking continue to be significant 
problems in Bulgaria.

Fair to poor. Medium. Ethnic tensions between rival Hutu and Tutsi groups, 
though declining, still present internal security risks.  
Ethnic tensions have prevented meaningful foreign 
investment in Burundi.

Estonia's labor force is highly educated and technically 
competent.  

Good. Low. There are no security issues with Estonia.  Crime is low.  

Statistics and information on the Macedonian labor force 
are lacking.  35% of popoulation is unemployed and skill 
sets are questionable.  

Fair. Medium. Continued ethnic strife between Macedonian Serbs and 
Albanians present significant problems for internal 
security.  Crime also continues to be a problem.

Work force is largly unskilled.  60% works in agriculture, 
25% in government and services, while only 15% work in 
industry and commerce.  

Good. Low. There are no major security issues with Gabon.  Crime 
is relatively low in comparison to other Sub-Saharan 
Africa.  

Ghana has a large pool of inexpensive, but unskilled labor. 
Availablity of skilled labor is doutful.  Risk is low for 
obtaining unskilled labor.

Good. Low. Ghana offers a stable and secure environment.  While 
corruption does exist in Ghana, it is less prevalent than 
in many other countries.  Some corruption does exist in 
the locally-fund contracts area.

Guinea has a large pool of unskilled labor. Risk is low for 
obtaining unskilled labor. Little skilled labor available.

Good. Low. Guinea suffers from severe cultural ethic that 
encourages corruption.  Corruption is considered 
rampant.  

Skilled and unskilled labor are both available.  Foreign 
managers regard the Latvians as generally hard working, 
reliable and quick to learn.  

Good. Low. The likelihood of civil disturbances and violence are low. 
Corruption and organized crime remain as main 
impediments to more US investment in Latvia.
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The Lithuanian work force is highly qualified.  Both skilled 
and unskilled labor is available.  

Good. Low. There have been no reports of political violence or 
politically motivated damage to property since 1991.  
Civil disturbances are unlikely. Corruption and 
organizaed crime remain as problems

Little skilled labor exists in Nigeria.  Unskilled labor is 
available, but strikes, walkouts, and property vandalism 
and damange are frequent.

Fair to poor. Medium to 
high.

Violent inter-ethnic strife, sabotage of piplines and 
installations, and kidnappings are on the rise.  
Shakedowns of foreigners by uniformed personnel in 
the police and military occur frequently.

Poland has a welleductaed and skilled labor force. Good. Low. Poland is a politically stable and secure country.  There 
have been no reported incidents of violence toward 
foreign investment projects in recent years.  Corruption 
remains an issue in Poland especially in contracting.

Romania offers a large skilled labor force at comaratively 
low rates in most sectors.  

Good. Low. Political violence and civil disturbances are unlikely in 
Romania.  Crime is low, but still exists.  No recent 
incidents of attacks on foreign businesses have been 
reported.  Corruption remains the greatest challenge for 
Romania.

Rwanda remains a largly agricultural country.  Little skilled 
labor exists.  Vast unskilled labor pool is available.

Fair. Medium. Ongoing conflicts along western border with Democratic 
Republic of Congo present security risks in this area.  
Crime within Rwanda is low.  Some government 
corruption does exist.

70% of Senegal's population is involved with agriculture.  
No dta exists on skilled labor, although it could be 
assumed some does exist due to good ratings noted on 
infrastructure in State Dept reports. Only 31% of 
population is literate.

Unknown. Unknown. Information on conditions in Senegal is lacking.

Although labor is plentiful in Tanzania, it is largely 
unskilled.  

Good. Low. Under one-party rule, Tanzania has enjoyed political 
peace and tranquility for nearly 30 years.  The chance 
for conflict in Tanzania remians low.  Crime is relatively 
low.  

Eduacation and skill levels are low in Uganda.  Little skilled 
labor exists and unskilled labor is generally trained on the 
job.  Labor unrest is sporadic.

Fair. Medium. Regional terrorism exists in the western third of the 
country.  Rebel factions along the border with Rwanda, 
Tanzania, the Congo, and Burundi are active.  Foreign 
civilians have been kidnapped and killed in Uganda as 
recently as 1999.

India has the world's thir-largest pool of scientific and 
technical workers.  Many skilled laborers speak English.  

Good. Low. There have been few acts of political violence.  When 
acts of violence have occurred, the government has 
responded rapidly. There are violent separtis 
movements in Kashmir and some northeastern states. 
Corruption remains as one of India's greatest 
challenges.

Skilled labor is limited in the construction field.  Labor 
strikes and corruption can present obstacles for using local 
labor. 

Fair. Medium. Plantations and mining operations in particular have 
been affected by looting.  Outbreaks of sectarian 
violence have challenged national security.  The US 
Sate Dept cautions Americans operating in Indonesia.

Japan has a highly skilled and motivated labor force. Good. Low. Japan is one of the worlds safest countries.  
Cooperation between Japan and the US is strong.  
Japan has assisted the US in Indonesia and Bosnia in 
reconstruction efforts.

Korea has a highly educated and hard-working labor force.  
Although labor-management relations can be contentious, 
they have improved in the past several years.

Good. Low.  
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Mongolian labor is qualified in many areas and highly 
motivated.  Math skills are high.  However, experience and 
expertise in construction is limited.  

Good. Low. Mongolia has no major political problems.  Criminal law 
enforcement is good.  However, corruption remains a 
challenge, but is not as severe as is found in other 
Asian countries.  

The Phillipine labor force is considered strong in both 
skilled and unskilled areas.  5.8% of labor force works in 
the construction sector.  

Fair. Medium. The primary internal security issues are the Muslim 
separatist movement in central Mindanao and a 
communist insurgency in remote areas throughout the 
county.  

The Russian work force is considered skilled and highly 
educated. However, Russian standards for workmanship 
and construction are not the same as those found or 
practiced in other Western countries.  Construction skills 
may not be on the same level as expected in the West. 

Fair. Medium. Crime is one of the most frequently cited concerns of 
foreign (and Russian) businesses, particularly those 
involved with large amounts of cash and goods.  There 
has been an increase in the range and frequency of 
criminal activity.  Legal and judicial reforms have not 
kept pace with criminal activity.  Many businesses must 
pay kickbacks and protection to stay in operation.

Singapore's labor market is characterized by a small, 
comparatively well-disciplined work force of two million, 
including nearly half a million unskilled foreign workers.  
There are also about 100,000 skilled foreign professionals. 
7% of the labor force is involved with construction.

Good. Low. Singapore is a stable, nearly crime free country.  
Singapore is well known in the business world for its 
clean, corrupt-free government.  It is rated as the least 
corrupt country in Asia.

Data not 
provided.

There is a small, but growing labor pool of skilled labor.  
The construction sector is one area that is growing in 
skilled labor and expertise.

Good. Low. In recent years Thailand has developed into a much 
more stable political system.  Crime does exist in larger 
cities like Bangkok, but is relatively low in rural areas.  
There are no indigenous insurgencies.  Minor border 
conflicts with Burma occur occasionally.

Vietnam's work force is largely unskilled.  Few skilled local 
workers are available.  Information on construction skills is 
lacking.

Good. Low. Vietnam is a secure country with little crime.  There is 
little to no political violence since the Party does not 
allow dissent.  

Good.  Low. Corruption remains the leading problem for business in 
Belize.  No major internal security problems.  

Fair to poor.  Medium to 
high.

Columbia's international image is notorious.  
Kidnappings, terrorism, corruption, high urban crime 
and a negative gereral security situation distort 
everyday life and seriously undermines business and 
investor confidence in Colubia.
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Good.  Low. Costa Rica has no military.  Internal security is excellent 
with few threats to security.  

Cuban labor force is loyal to Fedel Castro and cannot be 
expected to provide support to any US forces.

Ecuador's labor force is adequate, but not highly skilled.  A 
weak public university system produces a surplus of semi-
qualified graduates.  Qualified engeneers can be difficult to 
find.  

Good. Low. Internal security is relatively good.  Increased security 
risks exist along Ecuador's borders with Peru and 
Columbia due to drug trafficing groups and Columbia 
insurgents.

Good. Low. Internal security is relatively good.  El Salvador has an 
excellent relationship with the US.  Greatest risk is from 
local crime.  

Nicaragua's labor force is rural-based and largely 
unskilled.  Construction skills and techniques are basic 
and rudimentry.

Fair. Medium. Political violence in Nicaragua has decreased sharply in 
recent years.  Some violence, mostly criminal acts 
committed by bandit groups in rural areas, exists.

Data on the Panamanian lobor force is lacking.  Based 
upon the presence of both US and Panamanian 
construction compnaies, it is assumed thaat there is an 
adequately trained, and skilled work force for the 
construction sector.

Fair. Medium. Political violence in Panama is rare, but not unheard.  
Some violence, mostly criminal acts associated with 
illicit and in urban areas, exists.
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Engineer Capability Inventory 

 
Insights: Although this task was focused on inventorying available information on engineer 
units, during the tabulation of the data the following collection challenges became apparent with 
our process:  
 

• Standardizing General/Civil Engineer Tasks and Capabilities.  As noted throughout the 
study1, there were numerous and diversified engineering tasks (70+) requiring various levels of 
joint capabilities in supporting full spectrum operations. The ability to examine and/or to 
compare Service’s capabilities in executing such large numbers of tasks was a challenge due to a 
lack of clear joint definitions of tasks’ scope, quantifiable capability requirements, and assigned 
responsibilities.2   
 

     For example, what does task # 72 – Provide Tactical Electrical Supply imply from a unit 
capability standpoint?  Does the capability associated with this task require providing power to 
meet a unit’s internal (<100 KW generators) or external (>750 KW generators) customer’s 
requirements?  Without joint task standards, an operational planner’s ability to quickly compare 
and assess Services’ total engineer unit capabilities [are the Marines (ESB), the Navy (NMCB), 
the Army (Combat Heavy), and the Air Force (Red Horse R-2 Team) abilities to perform a 
specific task quantifiable and comparable?], and then determine which Service units can fulfill 
his warfighting requirement (e.g., task # 53 Construct Semi-Permanent Camps), becomes a 
decision based on experience and information limitations.  
 

 Tasks such as well drilling, pile driving, quarry operations, batch-plant paving operations, 
etc., are technical skills requiring constant practice, maintenance, and expertise.  A re-evaluation 
of these types of tasks should be jointly performed to determine current unit requirements and 
readiness statuses to perform such tasks based on DoD’s Transformation vision and deployability 
limitations. 
 

Jointly documenting standard general/civil task and capability definitions among Services to 
ensure interoperability/interchangeability, where appropriate, would enhance the engineer unit 
selection process and assist in reducing duplicative footprints in a theater.  
 

• Defining General/Civil Engineer Units. Determining which engineer tasks were to be 
associated with Service engineer units also presented inventory and comparison display 
problems.3 Different units other than engineer units in each Service have capabilities to perform 
various recorded engineer tasks. 4 To be useful, the inventory should be based on having a 
complete picture of all general/civil engineering unit’s capabilities (DoD military and civilian 
organizations, e.g., USACE) and where there are different Service components capable of 

                                                 
1 The number of recorded tasks was based on a Navy/Marine document.  It was apparent that the task list mirrored their required 
engineer capabilities and not the other Services.  For example, tasks # 77 Bulk Fuel Support and  # 74 Provide Tactical Bulk Fuel 
Storage/Dispensing (normally a logistics service unit responsibility) are considered engineer tasks for only Navy/Marine engineer 
units.  No Navy/Marine task specifically addressed fire protection, although the Marine MWSS has a crash, fire and rescue 
responsibility.   The Army and Air Force both have specialized engineer units with this capability.  The Marine MWSS also has a 
large capability to support airfield logistical requirements, e.g., water purification, security, and messing.  Again, such 
capabilities in other Services are resident in logistics and not engineer units. 
2 There appeared to be a task void in addressing general engineer units’ responsibilities for providing area decontamination.  To 
develop and defend Service’s engineer force structure, all requirements must be documented.  
3 Inventory inputs presented general/civil engineer tasks and capabilities associated military engineer units. Services have 
additional civilianized assets, e.g., Army’s USACE deployable Field Force Engineering Teams (FFE), Navy’s Specialized 
Mobile Utilities Support Equipment unit (MUSE), that have no military unit identification codes and were therefore not 
considered.  The MUSE was later added to the inventory with the Navy’s concurrence, based on JS concerns for additional power 
generation capability information.   

 2
4 See Footnote 1. 



providing required engineering tasks, e.g., EOD, fire protection, water production, modular base 
camp facilities, etc., such information should be recorded to support the planning process.  

mples of differences include: Exa      

- In the Army, having an Explosive Ordnance Disposal (EOD) unit capability is not 
considered an engineer function.  In the Navy and Air Force, EOD units are part of their engineer 
capabilities. All Service EOD personnel, however, are trained at the Navy engineer/explosive 
ordnance school.   

 

- The Army’s Force Provider base camp system is installed by engineers but maintained 
and operated by logistics support units, whereas the Air Force’s Harvest Eagle/Falcon modules 
are set up and operated by engineer forces.  

 

- Airfield fire protection units serve as yet another example of the differences between 
Service capabilities, e.g., Army airfield fire protection elements are trained to support rotary 
wing aircraft while Air Force elements are trained to support bigger fixed wing aircraft.  The 
firefighting capability skills required to support fixed versus rotary wing airfields are different.   

 
 

As with the above noted large number of general/civil engineering tasks, recording the 
number of military engineer units to execute these tasks also presented challenges.  The current 
emphasis on tailorable/scaleable engineer units must be considered in further refining the current 
inventory list (84 engineer units) of units.  The Air Force submitted 53 additional engineer 
elements for inclusion in the inventory, e.g., CES Prime Beef CEM Depot Maint Team (UTC 
4F9AC), CES Prime Beef Power Pro Team (UTC 4F9AP), CES Prime Beef FL SP Threat 
Response Heavy Team (UTC 4F9DA), based on their strategy of creating rapidly deployable 
cells for inclusion in the inventory. The level of detail for reporting engineer units needs to be 
jointly decided to ensure continuity and usefulness of data. 
 
• Unit Mix.  The mixture of Service active and reserves engineer units appeared to be out of 
balance with today and future operational requirements.  Current force structure was developed 
to support a dual MTW scenario.  Recent deployments, however, have used such force structure 
in responding to numerous SSCs.  Engineer assets that were once defined as a part of the 
“tail/support” are now part of the “teeth/lead” forces in such operations. CINCs now are 
requiring general engineer units to be part of their early deployment packages.  However, many 
of the general engineer resources needed during initial entry phases of a contingency are not 
readily available since a majority of such Service assets are found in the Reserve and National 
Guard components.5  Their ability to support is dependent on a Presidential Reserve Call (PRC) 
and the frequency with which they had previously been employed. Having the right mixture of 
active and reserve general/civil engineer units starts with standardizing tasks, capabilities, and 
responsibilities in supporting full spectrum operations. 
  
• Equipment/Personnel Authorization. Basing a engineer unit’s capabilities on equipment and 
personnel authorizations can be misleading in determining their ability to performed recorded 
tasks. The Army’s combat heavy engineer units, for example, are identified as having a - pile 
driving - capability.  Although such units have the equipment and personnel they are not always 
sufficiently trained to perform the expected tasks. Also, depending on garrison location and 
commitments, training to support either their vertical or horizontal skills may be robust, but they 
will be lacking in the other. Engineer skills, like other technical skills, are perishable when not 
exercised.  Finally, these units, as their name implies, are heavy and therefore their deployability 
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5 80+% of the Army’s general/civil engineering capabilities are concentrated in its USAR/NG programs.  Other Services also 
have placed a heavy reliance on their Reserve program for engineer units, e.g., Air Force = 55%, Navy = 38%, and Marines = 
25%. 



is based on transportation availability.  Based on their weight and size, it may not be appropriate 
to expect such units to be early deployers without the ability to tailor/size needed capability 
elements from the parent unit. 
 
 

Most Army engineer unit sets prepositioned were designated for tactical engineer units (above 
the line forces) versus general/civil engineer units. If general/civil engineer units are required to 
deploy quicker, a joint committee should examine the prepositioned mix of engineer units based 
on the threat, timelines established for requiring specific engineering tasks to be accomplished, 
and standards anticipated for the initial entry forces.  In other words, when are general/civil 
engineer capabilities really required in future contingencies?  Determining capability 
requirements would assist in justifying the correct mix of prepositioned engineer equipment.      
 
Conclusion: Given future demands imposed on Department of Defense (DoD) due to ongoing 
Transformation efforts, changing international scenarios, and declining resources, there is an 
urgent need for a clearer understanding by the joint community on the scope and extent of 
required engineer capabilities, tasks, and responsibilities. To support such future demands it is 
essential that JS, Services, as well as the CINCs, have a comprehensive understanding of what 
engineer tasks will be required and the total resource capabilities (e.g., military, DoD civilian, 
contractor), available to execute. Unfortunately, joint engineering tasks and unit engineer 
capabilities are not well defined or understood  - and accordingly, the engineer community’s 
ability to inventory its required capabilities in a meaningful and defendable format remains a 
challenge.  To best meet this challenge, a joint engineer forum should be established for 
addressing how best to standardize, display, and maintain future interoperable/ interchangeable 
general engineering tasks and capabilities, in a single electronic format compatible with current 
joint GCCS and GCSS information suites. 
 
Recommendations: To develop a more useable joint inventory matrix of engineer unit 
capabilities, the following recommendation is provided: 
 
• That current general engineering tasks, associated engineer unit capabilities, and 
responsibilities be jointly reevaluated based on Defense Planning Guidance, e.g., capability-
based forces inserted quicker and employed faster into full spectrum operations, for applicability 
and sufficiency of current general/civil engineer force structure. For example, with potential 
deployments to underdeveloped areas the need for more interoperable/interchangeable specialty 
engineer units, e.g., power generation units, airfield firefighting units, quicker and lighter general 
engineer units to expand airfield runways and MOG requirements, and more standoff mine 
detection and mine clearing capability, should be addressed by the joint engineer community as 
part of Joint Forces Command’s (JFCOM) joint warfighting experimentation process.        
 
TAB 1 TO APPENDIX 4 TO ANNEX A 

Tab 1 to Appendix 4 to Annex A  
 
 
 
 
 
 
 

 4



README 
ENGINEER UNIT CAPABILITIES TOOL  

 
1. INTRODUCTION 

 
The files on the zip disk include 2 MS Excel spreadsheet files, a ReadMe file, and a file – labeled 
“Finals” – with multiple documents. The “Finals” file is required for the tool to run. You will 
need MS Office 2000 with Excel and Access to make full use of the tool. The ReadMe file 
provides detailed instructions and walks you through how to use and install the tool.  Users are 
encouraged to read the ReadMe file prior to using the tool.  
 
The first, MS Excel spreadsheet file titled “Engineer Unit Capabilities Worksheet (12 Oct 01). 
xls” works together with the “Finals” file and requires Access to run.  This spreadsheet file can 
be reviewed without Access, but the user will not have full functionality. The second, MS Excel 
spreadsheet file “ Engineer Prepositioned Equipment Worksheet (12 Oct 01). xls” is a stand-
alone spreadsheet that can be used and manipulated in Excel; it is not tied to the Access database.   
 
 General guidance and instructions are provided to enhance user’s use of this tool.  
 
• MS Excel spreadsheet file - Engineer Unit Capabilities Worksheet. The workbook file data is 

displayed by the use of four Tabs located at the bottom of the spreadsheet.  Tab 1 provides a 
listing of engineer units by Service.  Tab 2 details the responsibilities and capabilities of each 
of the recorded units. Tab 3 is a LookUp worksheet that enables the user to quickly 
determine Service type units that match a specified task criterion. Tab 4 is used by the 
LookUp worksheet and should not be used or altered by the user (altering Tab 4 may prevent 
the effective use of the worksheet). 

  
- Tab 1 - Engineer Unit Capabilities Worksheet.  Service engineer units are identified by: 

 Type (Combat, Civil, Specialized).  
 General Engineer Missions (brief description of unit capabilities).  

o Expanded capability assessments can be accessed by opening/closing with the  
+/- key at the top of the sheet. 

o In cells D2:R2 the user will notice that each cell contains a down arrow 
button.  When pressed, this button allows the user to specify criteria that Excel 
will use to filter the data.  Only the data matching the criteria will be 
displayed.   The user may select criteria for more than one column at a time.  

 Projected Operation Environment for the Unit.  More than one operating 
environment maybe listed for each unit. 

 Component (Active, Reserve, National Guard) 
 Number of Units. 
 Number of Personnel in the Unit. 
 Generalized Engineer Equipment Categories.  Additional equipment information 

on selected equipment capabilities, e.g., bridging and external power generation 
capacities, may have been recorded in the Remarks section. 

 Remarks. Contains the unit’s Unit Type Code (UTC), additional information, and 
references a specific column on Tab 2 of the worksheet that details responsibilities 
and capabilities by engineer tasks for that unit and a comparison of other engineer 
unit's capabilities. 

 UTC Listing. Each Service's UTC and Army Standard Requirements Code 
(SRC) information is assessable.  The ReadMe file reviews its use in detail.  
The blue UTC Button is located at the top of the Remarks column.  
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"Click here to view UTC listing."  You will be taken to another page, click on 
the appropriate Service button to view the various engineer unit UTC codes by 
Service. The next form to appear will be a pull down menu listing different 
UTC codes and the Unit Type Name. By selecting one of the UTCs in the list, 
all of the individual units, which fall under that UTC, will appear.  
Information provided includes UIC, component, location of unit, definition, 
etc.   For Army units, if the Modified Table of Equipment (MTOE) breakout 
was available for a selected UTC, a document name will appear in the upper 
right corner of the screen.  Click on this name to open the MTOE document in 
MS Word.   To exit the database and return to Tab 1, select the Exit Database 
button on this form. 

 
 General Comments.  

 Information pertaining to recorded data can be found at COMMENT buttons 
(small red triangle) throughout the Sheet.  
 Certain columns and rows have been grouped together within the worksheet.  

When each grouping is expanded, all the data contained within the grouped 
cells are displayed.  The user can use this option to quickly hide certain data.  
For example, if the user only wishes to view information pertaining to the 
Marines, the user can contract the Navy, the Army, and the Air Force grouped 
cells.  

 
- Tab 2 - Tasks: Engineer Unit Capabilities Worksheet.  To expand on the capability 

information recorded from individual Service sources, a color-coded, cross-service 
capability comparison matrix is provided. The matrix portrays levels of capabilities (high, 
medium, and low) and task responsibility priorities (primary, secondary, or not a task 
assigned) for seventy different tactical and general engineering tasks for each Service's 
engineer units. The formatted matrix to include the responsibility and capability codes 
was extracted from a USMC/USN document.  Codes assigned to USMC/USN units were 
taken from this document and verified.  Assignment of USAF unit codes were 
subjectively made and then verified.  The Army’s code assignments were also 
subjectively made; they remain to be verified.   

 
 General Comments.  

 Legends detailing responsibility and capability codes, color highlighted 
codes, and Army unit groupings were provided at the bottom of Tab 2.  
 In cells I5:CH5 the user will notice that each cell contains a down arrow 

button.  When pressed, this button, allows the user to specify criteria that 
Excel will use to filter the data.  Only the data matching the criteria will be 
displayed.  The user may select criteria for more than one column at a time. 
 Again, certain columns and rows have been grouped together within the 

worksheet.  When each grouping is expanded, all the data contained within the 
grouped cells are displayed.  The user can use this option to quickly hide 
certain data. For example, if the user only wishes to view information 
pertaining to Mobility tasks, the user can contract the remaining task thereby 
only showing the tasks under Mobility.   

 
-   Tab 3 - LookUp: Engineer Unit Capabilities Worksheet. This portion of the worksheet 

references the information contained in Tab 2.  By pressing the Search button a form will 
pop-up where the user must select an input for the three areas displayed (Mission, Task, 
and Capability).  An error message will appear if the user neglects to select an input for a 
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criterion.  Once all the appropriate information is selected, the model will display Service 
units that meet the selected criteria.  

            
      Since the above functionality was built using Visual Basic macros, the user must “Enable 

Macros” when entering the model.  Moreover, the user should not add or delete any 
columns in Tab 2 as this may cause the macros to function incorrectly.  

 
      Selecting the LookUp tab at the bottom of the spreadsheet can be used to quickly 

reference specific tasks that can be performed by specific units, e.g., Task 40 – Perform 
Rapid Runway Repair.  Press the search button to start the sorting search.  From the 
search box choose all the appropriate information.  

 
-     Tab 4 - DataStore: Engineer Unit Capabilities Worksheet.  This worksheet is used by Tab 

3 when displaying results and contains no pertain information to the user.   The user is 
cautioned again making any changes to the worksheet or risk causing the model to work 
incorrectly. 

 
• MS Excel spreadsheet file - Engineer Prepositioned Equipment Worksheet.   Displays 

information that addresses Services’ prepositioned engineer equipment assets by locations, 
categories, types and models, quantities, and anticipated general engineering mission uses.  
 Column headings track with Sheets 1 and 2, Engineer Unit Capabilities Worksheet 

described above.  As with the other worksheet, users can expand the capability 
assessment by the opening/closeting +/- key at the top of the Sheet. 

 Selecting the appropriate sheet Tab at the bottom of the spreadsheet can access separate 
data sheets that address each type of equipment category (dozers, graders, scrapers, dump 
trucks, cranes, loaders, and bridging).  Provided is information on what is actually on 
hand to include different LIN #'s where available as compared to what is 
required/authorized for those prepositioned designated units or materiel stockpiles.  

  
2. LOADING THE ENGINEER UNIT CAPABILITIES TOOL 

 
Create a Folder entitled Engineer Unit Capabilities Tool.  Save the files contained on the Zip 
Disk to the folder you just created, this can be done by right clicking the icons and selecting Save 
As.   
 
Once the files have been saved to your hard drive, find it on your Windows Explorer.  The files 
will now be saved onto your hard drive. 
 
3. INSTRUCTIONS FOR USING THE ENGINEER CAPABILITIES TOOL 
 
There are two MS Excel spreadsheet files included in the Engineer Unit Capabilities Tool.  The 
file entitled “Engineer Prepositioned Equipment Worksheet (12 Oct 01)” is a stand-alone 
worksheet and does not contain links to the other files within the tool.  The other files are linked 
to one another and can be accessed from the “Engineer Unit Capabilities Worksheet (12 Oct 
01)”. 
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Select the Excel file entitled “Engineer Unit Capabilities Worksheet (12 Oct 01)”.  This will 
open the comparison sheet.   
 

 
 
 
 
 
 
 

Within the Remarks column of the spreadsheet, you will notice Unit Type Codes (UTC) for each 
of the individual units.  At the top of this column you will notice a blue cell stating “Click Here 
to View UTC Listing”.  Click on this button to open a database listing the various engineer Unit 
Type Codes by service.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A database will appear with four buttons, each labeled with a Service. Click on the desired 
Service button.   
 
 
 
 
 
 
 
 
 
 
 
The next form to appear has a pull down menu listing the different UTC codes and the Unit Type 
Name for engineer units within the selected service.  By selecting one of the UTCs in the list, 
those individual units, which fall under that UTC, will appear on the screen.  For the Army only, 
if the TOE breakdown of the selected UTC is on file, a document name will appear in the upper 
right corner of the screen.  Click on this name to open the TOE document in Microsoft Word.  To 
exit the database and return to the Comparison sheet select the Exit Database button on the 
bottom left of the service selection form. 

 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
4. DISTRIBUTING THE FILES 

 

Copying the Files from the Zip disk 
 

The files contained on this Zip disk can be moved to any location on computer.  However, the 
files must be moved together and in the same configuration as they appear on the Zip disk.  This 
will ensure that the links between the Engineer Unit Capabilities Worksheet, the UTC Database, 
and the various TOE documents will remain in tact.   
 

Zipping and Emailing the Files 
 

The files included on the Zip disk can easily be zipped to reduce the files size and allowing them 
to be emailed.  To zip the files open your Windows Explorer.  Find the folder you created on 
your computer that contains the Engineer Capabilities Tool files. Hold down the Shift key and 
click on the files listed within the folder.   
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The selected file titles will turn blue.  Right click in the blue area.  A list of options will appear.  
Select the Add to Zip option.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A small screen will appear entitled Add.  Select the New button.  An additional screen will 
appear allowing you to name the Zip file.  Type in the desired name and select OK, you may also 
select the location where the Zip file will be saved.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
The name will appear in the Add screen.  Select the Add button.  The computer will then take the 
selected files and compress them.  Once it has completed, you will see the individual files appear 
in the WinZip screen.  Close this screen.  The selected files are now Zip and saved under the 
name and location you selected.  The Zip file you created can now be sent as an email 
attachment, which the receiver can simply double-click to expand the compressed files.  This 
method will keep the links between the various files intact. 
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ENGINEER CAPABILITIES STUDY:
A PATH TO THE FUTURE

Appendix 5 to Annex A

Combatant Command and Service Visits



 May 02 1

J4 Engineering
Capabilities Study

J4 Engineering
Capabilities Study

CENTCOM
Visit Results
 14 May 2002

CENTCOM
Visit Results
 14 May 2002



 May 02 2

 CENTCOMCENTCOM

Visit ObjectivesVisit Objectives

•• ShortfallsShortfalls  -  Identify joint engineer capability shortfalls

• Risks - Identify CINC’s risks due to  joint engineer
capability shortfalls

•• MinimizeMinimize – Identify CINC actions to minimize or manage
the risk

•• Working  SmarterWorking  Smarter  - QDR/ DoD (do more w/less)

•• Capability-based PlanningCapability-based Planning – Impacts and “How To”

•• Receive commentsReceive comments on SAIC analytical products



 May 02 3

JS J4 Eng Capability Study
Meeting  Agenda w/CENTCOM

1-2 May 02

0800                  JS J4 Study Overview / Objectives

                             Focus #2  Capabilities vs. Requirements

                             Focus #3   Shortfalls

                             Focus #4   Risks

                             Focus #5   Mitigating Risks

                             Focus #6  Capability-Based Forces (CBF)

                             Focus #7  How to best to support Capabilities Based Forces (CBF )

                             Focus #1  Analytical Products

                Discussion with Other Staff or Component Engineer Elements

• Plans

• Operations

• Review appropriate documentation

                Wrap Up



 May 02 4

CENTCOM RESULTSCENTCOM RESULTS

  ATTENDEESATTENDEES

• COL Jerry T. Mohr CCJ4-E

• LTC Andrew W. Goetz CCJ4-E

• LTC Patrick L. Elmore CCJ4-E

• MAJ Dave Stricklan CCJ4-E



 May 02 5

Focus #1:  Analytical Products

Comments/questions on provided draft analytical products:

a.  Engineer Unit Capabilities Worksheet/Tool?

b.  Historical Analysis Worksheets?

c.  Market Research Worksheets?

d.  Classified OPLANs and CONPLANS Worksheets and Analysis Paper?

e.  CINC Questionnaire?

CENTCOM RESULTSCENTCOM RESULTS

• CENTCOM Engineers had no comments on the analytical products.

• CENTCOM’s perspective on the component responses was discussed.

• CENTCOM J4 Engineers clearly outlined their components’ role in
resourcing requirements and their geographical footprint within
CENTCOM’s AOR.  Given this, CENTCOM’s components have more
insight to shortfalls.  The components’ perspective is captured in their
surveys.



 May 02 6

Focus #2:  Capabilities vs. Requirements

What engineer force capabilities do you need today to meet your
engineer requirements?

CENTCOM RESULTSCENTCOM RESULTS

• CENTCOM J4 Engineers identified bridging as a key constraint in some
specific planning scenarios.

• Additionally, the positioning of some equipment stocks were less than
optimal due to geopolitical concerns.

• The need for better de-mining capabilities was cited as important.

• The need for additional airfield apron beddown surge capacity was
identified as critical.

• The need for environmentally controlled basecamp facilities was cited as
an important need to sustain forces and minimize morale impacts due to
differences in quality of life among services.



 May 02 7

Focus #3:  Shortfalls
What are your shortfalls?  What risks are caused by these shortfalls in

the  engineer capabilities you have available?

a.  Delay in mission execution?  Yes.

• Bridging shortfalls will result in significant delays in specific planning
scenarios.

• Timely airfield apron beddown capability shortfall will delay the flow of forces
and logistics within AOR.

b.  Cost (casualties/funds, etc) at which the mission would be
accomplished?  Yes.

• Contingency contracting to meet urgent needs will increase costs of
operations.

• Constraints in strategic lift preclude some Class IV materials from being
readily available in AOR and increase costs if locally procured.

• Insufficient de-mining capabilities greatly hamper basecamp operations at
previously mined basecamps and impact morale of forces.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 8

Focus #3:  Shortfalls Continued

CENTCOM RESULTSCENTCOM RESULTS

c.  Other? Yes.

• Limited environmentally controlled basecamp facilities adversely affect
long term productivity and morale of forces.



 May 02 9

Focus #4:  Risks

How do you reduce risk today?

CENTCOM RESULTSCENTCOM RESULTS

• Contingency planning is accomplished with regard to all resource
constraints including engineer resources.  Alternatives are weighed against
availability of critical resources and mission requirements.

• Alternative sources of equipment and expertise are solicited from allied
nations’ support in theater operations.  Many multinational military
engineers have supported operations thereby reducing risks in terms of
manpower shortfalls and/or equipment requirements.

• Equipment and materials are prepositioned within AOR to support critical
mission needs.

• Components work within their footprint to optimize resource usage and
minimize risks.



 May 02 10

Focus #5:  Mitigating Risks

How might the following alternative strategies also help to mitigate these
risks?

a. Increased forward positioning of engineer forces?

CENTCOM Engineers feel that forward positioning of engineer forces
provides unique geopolitical challenges and may not be the best alternative to
reducing engineer lift requirements while ensuring engineer support at the
onset of operations.

b. Increased prepositioning of engineer equipment?

CENTCOM Engineers feel that prepositioning of engineer equipment is cost
effective and will help reduce intertheater lift requirements and help ensure
critical engineer equipment is available at the onset of operations.

c. Increased reliance on contracted civil engineering support?

CENTCOM Engineers do not feel increased reliance on contracted civil
engineering support helps significantly mitigate risks.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 11

Focus #5:  Mitigating Risks Continued

How might the following alternative strategies also help to mitigate these
risks?

d. Modernization/reorganization of engineer forces to make them more
deployable?

CENTCOM Engineers felt that Army engineers should follow the Air Force
REDHORSE and/or Navy Seabee strategy of creating rapidly deployable cells
that can quickly assess engineering requirements and contribute to urgent
needs.  The US Army’s Combat Heavy units were viewed as strategic lift
drains that often were delayed in the forces of flow due to their extensive lift
requirements.

e. Enhanced information systems to provide critical mission planning
information much more quickly and reliably and in much greater detail
so that engineer forces can be much better tailored for specific
missions?

CENTCOM Engineers expressed general support for enhanced engineer
planning tools that  helped integrate critical mission planning information in
support of urgent requirements.  Specific needs for hasty and deliberate
engineering planning tools were cited.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 12

Focus #6:  Capability-Based Force
Based on recent operations (e.g. ENDURING FREEDOM) the U.S.
must be able to intervene in unexpected crises against opponents
with a wide range of capabilities.  Such intervention may take
place in distant regions where urban environments, other
complex terrain, and varied climatic conditions present major
operational challenges.  This requires a capabilities-based
approach that requires identifying capabilities that U.S. forces will
need to deter and defeat adversaries who will rely on surprise,
deception, and asymmetric warfare to achieve their objectives.

a.  How is your Command planning to accomplish this?

CENTCOM Engineers had only recently received information on the
revised QDR/DPG and had not assessed this change in much
depth. CENTCOM’s AOR provides unique geopolitical challenges in
staging equipment or forces to best posture for a capabilities based
force.

Strategies to accomplish this shift were discussed.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 13

Focus #6:  Capability-Based Force Continued
a.  How is your Command planning to accomplish this? Continued

CENTCOM is assessing lessons learned from Enduring Freedom
and ongoing operations in their AOR to better plan for future
contingencies.

b. How will engineers provide support?

Depending on the resources allocated to other MTWs, CENTCOM
envisioned engineer forces providing infrastructure support to
deploying/reinforcing forces.  Expected support includes basecamp
development and sustainment, MSR repair/maintenance and
associated tasks.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 14

Focus #7:  What is Needed to Support
Capability-Based Force

a. What capabilities do you need to accomplish this?

•  Better hasty and deliberate engineering planning tools that are
compatible with other joint planning tools.  Hasty engineer planning
tools must be designed for individuals with limited engineering
backgrounds due to the way CENTCOM develops contingency
plans – often without ready access to engineer staff.

b. Must engineers be capable of responding rapidly to events that
occur with little or no warning?  How do they achieve this?

Yes, reorganize into scalable/tailorable task forces.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 15

Focus #7:  What is Needed to Support
Capability-Based Force Continued

c. Must engineer units be scalable and task-organized into modular
units to allow the combatant commanders to draw on the
appropriate forces to accomplish the mission?  How might this be
done?

Yes, organize Joint Engineer forces similar to REDHORSE or Seabee
structures.

d. Must engineer units be highly networked with joint command and
control?

Yes

e. Must engineer units be able to integrate effectively into joint and
combined operations?

Yes, and multinational operations also.

CENTCOM RESULTSCENTCOM RESULTS



 May 02 16

Focus #7:  What is Needed to Support
Capability-Based Force Continued

f. What capabilities/characteristics does this require?

• Better more flexible engineer units tailored to typical infrastructure
engineering missions

• Alternative construction methods/materials

• More deployable engineer forces

• Enhanced well drilling capacity

• Better mine detection/de-mining

CENTCOM RESULTSCENTCOM RESULTS



 18 Apr 02 1

DRAFTDRAFT DRAFTDRAFT

J4 Engineering
Capabilities Study

J4 Engineering
Capabilities Study

EUCOM
Visit Results
9 May 2002

EUCOM
Visit Results
9 May 2002



 18 Apr 02 2

DRAFTDRAFT DRAFTDRAFT EUCOM Visit Objectives/Agenda/EUCOM Visit Objectives/Agenda/
ContactsContacts

ObjectiveObjective

•• ShortfallsShortfalls  -  Identify joint engineer capability
shortfalls

• Risks - Identify CINC’s risks due to  joint engineer
capability shortfalls

•• MinimizeMinimize – Identify CINC actions to minimize or
manage the risk

•• Working Smarter IssuesWorking Smarter Issues - QDR/ DoD (do more w/less)

•• Capability-based PlanningCapability-based Planning – Impacts and “How To”

•• Receive comments on  Receive comments on  SAIC analytical products

9 May 02  Agenda

JS J4 Study Overview / Objectives

Focus #2  Capabilities vs. Requirements

Focus #3   Shortfalls

Focus #4   Risks

Focus #5   Mitigating Risks

Focus #6  Capability-Based Forces (CBF)

Focus #7  How to Best Support CBF

Focus #1  Analytical Products

Additional Topic:

•  Operations Noble Eagle and Enduring
Freedom Lessons Learned

ContactsContacts

• LtCol Mark Tissi (USAF) - EUCOM J4, Contingency Eng

• LTC Gary Russ (USA) – USAREUR, Ch, Plans & Exercises

• Maj. Joe Edwards (USAF) - EUCOM J4, Ch, Contingency
Contracting

• Maj. Aaron Young (USAF) – USAFE/CEX, Contingency
Operations

• Lt. Paul Chan (USN) –  NAVEUR/N44, Contingency Engineer

• Lt. Steve Ashton(USN) – EFAMED, Contingency Engineer

• Cpt. John Nufable (USA) – 2NCB/INLD, EUCOM/ SOUTHCOM

• Mr. Simon Rosa (USACE) – Chief, Operations Plans



 18 Apr 02 3

DRAFTDRAFT DRAFTDRAFT
EUCOM RESULTSEUCOM RESULTS

General Observations
• ECS Study Focus: Similar to a JFCOM comment, USAREUR representative indicated the study
should focus on general engineering capabilities and not mobility/counter mobility/survivability
capabilities. Each Service has its own unique tactical level engineering requirements, and
therefore, such tactical capabilities may not be reasonable interoperability candidates.

• Engineer Conference:  Annual EUCOM Engineer Conference tentatively scheduled  21 –25 Oct
02, Chimsee, Germany.  Conference agenda/discussions may be of interest to the JS J4 study.

• Increased AOR:  Recent UCP changes, e.g.,  addition of Russia, Iceland, Greenland, and Azores,
will increase the focus for EUCOM’s total staff and its Service components. Additionally, NATO is
potentially expanding by 7 countries in the Summer 02 timeframe.  Current command focus to
include engineer support has been divided between Africa and Europe. The engineer support
requirements to African countries alone continues to increase.  Impacts due to changes TBD.

• Field Force Engineering (FFE): To achieve early involvement/contribution to current and future
operations, USACE has established liaison officers at EUCOM and USAREUR level.  Intent is to
provide a stronger supporting link in determining what capability options are available in meeting
full spectrum requirements.

¸  Deployable field force engineering (FFE) teams have been formed and trained for forward deployment to
immediately bring USACE’s capabilities to bear in meeting CINC’s initial engineering support requirements.

•  Consolidation of Regional Contracting Activities:  EUCOM engineer staff is supported by
several different Service contracting agencies, e.g., USACE and NAVFAC, in meeting engineering
support requirements throughout its AOR. Different supporting channels causes challenges.  For
example, USACE European District responsibilities do not support Africa engineering efforts,
which therefore requires EUCOM’s engineer staff to coordinate with another USACE CONUS
element.  Implementation of USACE’s FFE concept is an attempt to consolidate functional
responsibilities thereby eliminating the requirement for dealing with multiple players.



 18 Apr 02 4

DRAFTDRAFT DRAFTDRAFT
EUCOM RESULTSEUCOM RESULTS

General Observations (cont)

• Tailorable Units: The need for configuring Army operational engineer units into more rapidly
deployable cells similar to USAF Red Horse and/or Navy Seabee strategies was discussed.
Navy Seabee reorganizations have developed this same capability.  USAF Prime Beef and Red
Horse are configured in modular teams to provide flexible response.  Red Horse units are self-
contained, but Prime Beef units require external support.

¸  USAREUR  engineer community has initiated a engineer regimental study, e.g., ENGLINK, aimed at
improving theater engineer planning and at making better, faster use of its entire spectrum of engineer
capabilities during various training and operational commitments.

¸  USAREUR has developed an Immediate Ready Force (IRF) for the full spectrum of contingency
operations.

¸ 130th EN Bde has developed approximately 7 Force Enhancement Modules (FEMs) to provide
USAREUR’s IRF specific modular mission oriented packages for contingency operations including: terrain,
survey, bridge, recon, countermine, lt/med/hvy construction, and CMS.



 18 Apr 02 5

DRAFTDRAFT DRAFTDRAFTFocus #1:  Analytical Products
Q.  Comments/questions on provided draft analytical products:

a.  Engineer Unit Capabilities Worksheet/Tool?

b.  Historical Analysis Worksheets?

c.  Market Research Worksheets?

d.  Classified OPLANs and CONPLANS Worksheets and Analysis Paper?

e.  CINC Questionnaire?

EUCOM RESULTSEUCOM RESULTS

General: - EUCOM participants had no specific comments on the analytical products.
a. Capabilities – Several participants indicated they used JFCOM J4 Contingency Engineer web

page: http://www.jfcom.mil/cem, user name: Visitor, and password: jxxxvisi, for referencing
Service engineer capabilities.

c.  Market Research – EUCOM engineer staff’s expectations were that market resource information
on countries selected in their AOR  would have been generated from actual on the ground
assessments in the various countries.  No other comments offered.

d. Plans – EUCOM engineer staff indicated there was minimal correlation between previous
engineer requirements developed and recorded in EUCOM’s deliberate planning process and with
engineering requirements being required to support the current hasty planning process.  Current
operations should offer a clearer picture of what actual engineer support capabilities will be
required in the future.
¸ No other method for tallying engineer requirements could be offered.

¸ Service components develop engineer requirements for supporting major MTW Plans on generalized CINC
guidance.  However, Service components are able to develop engineer requirements associated with
current operations (MOOTW),  in more detail and specifics.  Normally, a MOOTW specific mission  allows
the designated lead Service component to conduct actual onsite assessment surveys that better frames
the engineer requirement determination and capabilities process that will be needed to support initial entry
and sustainment phases.

e.  CINC Questionnaire –  EUCOM engineer staff indicated survey comments will be forwarded soon.
EUCOM Service component’s comments were not available.
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Focus #2:  Capabilities vs. Requirements

What engineer force capabilities do you need today to meet your engineer requirements?

EUCOM RESULTSEUCOM RESULTS

• Balanced Capability Options: Due to EUCOM’s diversified AOR, participants identified the need for
having access to both military and contractor engineer capabilities in meeting requirements.  Neither
element can provide all required capabilities.  What is needed is a “tool box” of both military and
contractor engineer capabilities that allows selection flexibility to ensure CINC has “just enough”
when needed.  How much is needed (military, contractor, or which Service), however, remains a
difficult question.

¸  EUCOM  AOR consist of over 90 different countries, which, in many cases, geopolitical relationships are
maintained primarily through DoD efforts, e.g., EUCOM  Partnership for Peace program. Good diplomacy,
therefore, can require a more heavy reliance on having visible military engineer elements on the ground vs.
contractors in participating countries.

¸  EUCOM  focus on the need for retaining a strong military engineer capability presence in-lieu-of total
reliance on contractors is based on the following considerations: Training -  train as we fight; Strategic
Locations; Geopolitical -  show the US flag; Rapid Response – need quick response; and Hostile Conditions –
force protection considerations.

¸  Capabilities required should be based on future threat expectations.  Maybe able to adjust specific engineer
unit force structure quantities based on threat assessment, but must identify associated risk with such reliance.
When distributing missions, it must be remembered to share according to strengths of Services (I.e., Army –
horizontal construction, Seabees – vertical construction, and Air Force – runway repair).  The Services need to
continue to work together more often to enhance interoperability. And ultimately, the Services need to become
“joint” by a common set of construction standards.
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Focus #2:  Capabilities vs. Requirements (cont)

•   Equipment Modernization:  Engineer forces need to be equipped with modern tools and
equipment to ensure their responsiveness, effectiveness, and reduce the size of their footprint.
For example, an engineer tool box today includes hammers in-lieu-of modern air compressor
nailing guns used by commercial firms in their vertical construction efforts. Challenges also exist
in maintaining state-of–the-art engineer equipment in prepositioned and war reserves equipment
accounts.  New equipment provides more efficiencies and less of a footprint.

•Area-Wide  Decontamination: The need for better area-wide chemical, biological, and radiological
(CBR)  decontamination capabilities within the joint engineer community was cited as important.

•  Reduce Transportation Burden:  Alternate construction methods/standards/material availability
options are required that minimize/eliminate the CL IV transportation burden on strategic lift
and/or the increased cost and timeliness of locally procuring building materiel.

•  Tactical Engineer Skills Capability: Navy participants noted a requirement for additional training
in mobility/ counter mobility/ survivability engineer skills for their Seabee units to enhance their
ability for supporting initial entry forces .
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Focus #3:  Shortfalls

 Q.  What are your shortfalls?  What risks are caused by these shortfalls in the engineer capabilities
you have available?

a.  Delay in mission execution?

b.  Cost (casualties/funds, etc) at which the mission would be accomplished?
c.  Other?

EUCOM RESULTSEUCOM RESULTS

• Multiple Funding Sources:  A standardized system for funding engineer projects associated with
security assistance/exercise related construction/troop construction training missions, is required.
Today,  a multitude of funding channels associated with directed engineering projects, e.g., DoD
(MACOM transportation funding, Reserve components funding for base pay/allowances, local
command providing project funding, etc.), State Dept, etc., can cause mission execution delays.

• Reconstitution of Assets:  USAFE representative indicated that there is a requirement to
reconstitute and/or purchase new WRM Bare Base assets to replace those deployed to support OEF.
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• Stateside Deploying Engineer Units:  IAW UCP, EUCOM’’s AOR has increased.  It was noted that the
need for ready access to operational civil engineer units will increase proportionately to the AOR size in
supporting various peacetime and contingency requirements..   Potential impacts in meeting EUCOM
training and exercise related construction requirements due to this change remains to be determined.

¸ Navy Units: It was noted, that the Navy’s stateside NMCB rotation schedule to Spain may create shortfalls in
meeting EUCOM’’s construction program.  Stateside Seabee unit’s rotation period has been modified from 7 to 6
months, and once deployed, their focus is not only on EUCOM’’s AOR but other areas, e.g., Guantanamo Bay.

     - In addition, the impact of the planned inactivation of 3 stateside Seabee battalions (reserves) and 1 Regiment
HQs (reserves) on the Spain rotation schedule remains to be determined.

¸ USAF Units: To reduce shortfalls caused by changes to Navy rotation policy, EUCOM  engineer staff suggested
consideration be given to deploying stateside USAF Red Horse units to support their total AOR security
assistance/training/exercise construction programs.  Such deployments would provide training and  additional
military engineer presences in Africa, Europe, Russia, etc.,  and enhance accomplishment of EUCOM’’s TEP
objectives.

¸ Army Units: USAREUR’s Troop Construction Training Program (TCTP) rotates reserve component combat heavy
engineer battalions into EUCOM’’s AOR to support various construction programs.  TCTP helps in alleviating
Army’s engineer support challenges since they have only one active duty combat engineer battalion stationed in
Europe.  Completion of TCTP projects, however, is a challenge for these short deployment rotations (14-21 days).
Units normally deploy without equipment and fall in on a pool of poorly maintained and old engineer equipment,
which cause delays.
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Q.  How do (can) you reduce risk today? How to reduce in the future?

EUCOM RESULTSEUCOM RESULTS

•  Airlifting Unit Cargo Options: To be more responsive, engineer units need to have ability to chose
commercial  vs. military lift  for their cargo movements similar to option available for moving personnel
(e.g.,Commercial Ticketing Program (CTP)) in supporting training and theater exercise construction
operations.  For example, a Seabee element located in Spain was scheduled to provide civil engineer
support to an African country.  Due to military movement priorities after 9-11, it took an excessive
amount of time to deploy the unit.  Although commercial lift was authorized and available to move
personnel, movement of unit cargo (e.g., equipment) was not an authorized CTP option.  Changes to
TRANSCOM/AMC unit cargo airlifting procedures for smaller scale deployments may help in making
operational engineer units more responsive in EUCOM AOR.

• Interoperability:  Participants generally agreed that standardization of operational level engineer
capabilities to include tools, equipment, and personnel skills, where appropriate,  would enhance
responsiveness in meeting CINC diversified requirements.

¸ Standardizing equipment platforms for CESE procurement and upgrading/modernizing engineer tools and
equipment offers fertile grounds for reducing risks through interoperability/interchangeability.

¸ EUCOM engineer staff continues to keep the Command’s engineer communities focus on interoperability/
interchangeability by arranging Service component staffs to plan and work together during exercises and training
programs.  Arrangement forces Service components to learn how to operate in a joint C2 environment and how
engineer issues are addressed by others.

•  Project for Peace (PFP) Benefits:  Coordinators located in PFP countries can reduce mission delay risk
by facilitating procurement, liaison support with labor pools, local contractor relationships, etc.  In
addition, coordinators provide first hand information on market research requirements pertaining to
availability and reliability of engineer equipment, materiel, skilled labor, and other related engineer
issues.
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• Additional Internal Capabilities:  Future contingency operations will require operational engineer
construction units to possess additional capability skill (either internally or pre-identified (UTC/ULN)
augmentations:

¸ Internal design capability are called for to perform preliminary design support.

¸ Warranted contracting and procurement officers should be appointed.

¸ Telengineering capability offers great potential for reducing engineer footprint.  Early deploying units or
personnel must have reach-back technical capabilities offered by telengineering concept.

•  Alliance Capability Options:   HNS, coalition, and contractor engineer support capabilities should
be addressed collectively as a means of minimizing delays to mission accomplishment.  Procedures
should be established that will incorporate these collectively capabilities in the planning and force
structure cycles to eliminate duplication and overstating deployment requirements.  It is understood
that reliance on external sources has risk that must be defined/quantified/factored into the process.

¸  NATO alliances provide EUCOM  with civil engineering capability options for reducing mission risks due to
limited access to forward deployed US engineer units.  IFOR/ SFOR/KFOR operations provide examples of how
such HNS/coalition arrangements can reduce US force requirements, e.g., US forces constitute only about 10+
% of total force requirement, and thereby minimize delays to an operation.

¸ A consideration in relying on HNS is to ensure an understand of the risks associated with the engineer  and
construction standards that the host nation works to.  Additional consideration must be given to their
interoperability capabilities to operate with US forces.

• C2 System:  There remains a shortfall for contingency operations to have an effective engineer C2
system.
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•  Lighter Materiel & Simplified Procedures: Rapid evaluation and incorporation of technologies
concerning new materiel and building procedures should be developed, e.g., use shipping
containers for billeting/operation facilities vs. constructing; use cardboard for building; develop unit
self-help building kits, to expedite construction and deployment timelines.

•  Readily Available Funding Resources:  A contingency funding account should be established for
LOGCAP/CONCAP/AFCAP to preclude Services from having to request and wait on funding
authorization prior to executing a mission.

•  State Partnership Program (STP):  EUCOM has effectively used STP (establishes a relationship
between a foreign country and a US state, e.g., Bulgaria and the State of Tennessee)  in supporting
engineer training and exercise related construction requirements within their AOR.  EUCOM
engineer staff attempts, whenever possible,  to incorporate the state’s National Guard engineer
elements into JCS sponsored exercises with the respective partnership country.  Use of such assets
assist in meeting EUCOM’s numerous training and exercise commitments.

•Transfer Engineer Tasks to Other Agencies:  To reduce risk of having committed and, therefore,
non available engineer assets, EUCOM has focused on turning over military engineer support
operations to either PVO, NGO, or other non-military organizations, as soon as possible, for
selected small scale contingencies.  Recently, selected EUCOM EOD units supporting
identification/removal of unexploded munitions in Nigeria were able to turn over operations to a
State Dept contractor after 30 days, thus initially not only being able to “show the flag”  but then
freeing up such specialized engineer assets for other EUCOM operations.

• Minefield Clearance: Multiple studies have identified minefields across a large portion of the
earth’s surface area. This places a higher need to have a better standoff mine detection and mine
clearing capability for all contingency type operations.

Focus #4:  Risks
(cont)
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Q. How might the following alternative strategies also help to mitigate risks?

a.  Increased forward positioning of engineer forces.

• EUCOM engineer staff was generally satisfied with availability of forward presence and reach
back engineer force options in support of their AOR. However, with the recent UCP assignments,
e.g., Russia, Iceland, etc., geopolitical considerations may require an increase in Service
provided stateside engineering support.

¸  USAREUR indicated a shortage of one Army construction support company (UTC 4WFEE), a theater
terrain analysis team, and a deployable and tailorable EN C2 element.  Additional units required due to
OPTEMPO requirements during day-to-day construction and SOW required to maintain infrastructure
and projects within theater.

 b. Increased prepositioning of engineer equipment.

•  Location:  Participants generally agreed on the benefits of prepositioning engineer equipment
in EUCOM’s AOR,  although a majority of such equipment is configured in unit sets to support
divisional combat engineer vs. operational level engineers. To remain useful and useable
prepositioned engineer equipment must be located where access can be assured, and available
transportation facilities are readily available to expedite shipment.

¸  USAFE  is conducting a study of its current prepo storage locations, e.g., Italy and Luxembourg, to
determine feasibility of collocating its engineer equipment and Harvest Eagle/ Falcon base camp
facilities to achieve cost savings and use of better storage/maintenance facilities.

¸  USAREUR, through 7th ARCOM, is conducting a study to evaluate positioning and maintaining of
reserve component engineer equipment for maximizing usage.

¸  As part of contingency operations, USAREUR is evaluating and negotiating pre-positioning Bailey and
MABE bridging and pier systems for contingency operations across EUROPE.

EUCOM RESULTSEUCOM RESULTS



 18 Apr 02 14

DRAFTDRAFT DRAFTDRAFTFocus #5:  Mitigating Risks (cont)

• CL IV Construction Materiel: Construction materiel requirements place a high demand on early
strategic lift assets.  Participants noted a continuing need to examine options for prepositioning
additional construction/building supplies in theater and/or establishing BPA contractual
arrangements that could quickly supply required materiel, thereby reducing dependency on lift.
EUCOM noted DLA’s forward positioning efforts of selected building supplies at Germisheim and
Sigonella was a step in the right direction.

¸  There needs to be a survey that contractors and construction material suppliers self nominate similar to the
AE Forms 254 and 255.  The firms would list their capabilities and equipment.  Suppliers could list what they
carry. This effort should be coordinated with embassies or USAID.

¸ USAREUR recommended that such in theater information be developed into an exportable, web-based
database to reside at the separate embassies, EUCOM J4, or at DLA.

•  Lease Engineer Equipment: Challenge with prepositioned engineer equipment is in maintaining
and exercising it, keeping the equipment modernized, and having it stored at the right location
when required.  To reduce the cost of ownership, and to enhance the accessibility and deployability
of such prepo equipment, leasing agreements with major equipment manufacturers should be
pursued.  Selected firms would centrally store and ship from various locations based on
established timelines.  Leased equipment would be available for use to support full spectrum
requirements to include training and exercise related construction missions, not just MTWs.

¸  Arrangement would assist in eliminating challenge of not being able to quickly offload selected equipment
from unit sets loaded on Service’s afloat prepositioned ships.

¸ Engineer unit personnel could deploy and marry up with leased equipment on site.  Equipment training
program considerations would need to be developed to ensure personnel were familiar with modernized
leased equipment.

¸  Organic vehicles and equipment are still vital to some USAFE force beddown missions and contingency
operations.
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• c.  Increased reliance on contracted civil engineering support.

•Balanced Support: EUCOM engineer staff indicated that reliance on contracted civil engineer
support, e.g.,  LOGCAP/CONCAP/AFCAP, can assist in mitigate risks by providing additional
capability options to the CINC.  However, they are only one of the tool that must be available in
execution options.  Current level of contractor support was considered about right by EUCOM
conference attendees.

¸ Additional reliance on contractors considered risky due to their initial availability during actual hostiles.

•One Contractor Firm:  Establishing one multi-service civil contractor support contract (LOGCAP,
CONCAP, AFCAP) was addressed.  One firm that could be focused on joint interoperability
capability standards may be better suited for supporting a joint task force regardless of the lead
Service. Challenge with such an arrangement centers on separate Service funding accounts.  An
option offered would be to assign the multi-service civil contractor support contract to one
independent DoD agency, e.g., Defense Contract Management Agency (DCMA).

• Total reliance on one contractor, however, could equate to “putting all yours eggs in one basket.”  For
example, the legal and potential bankrupt situation with ENRON  and Anderson Consulting must be
considered in discussing the risk associated with reliance on only one multi-service contractor option.

d. Modernization/reorganization of engineer forces to make them more deployable.

• Habitual Support Relationships:  Navy representative recommended assigning Seabee units to
the specific Marines Expeditionary Unit (MEU) they would be expected to be supporting when
deployed to enhance their tactical and deployability skills.  Currently Seabee (NMCB) units are
controlled by the Fleet.

Focus #5:  Mitigating Risks (cont)
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• USAEUR Engineer Reorganization:  USAREUR Engineers are conducting an internal assessment
of various initiatives to improve engineering for the warfighters by attempting to synchronize the
Army in Europe’s engineer capabilities in both planning and operations.  Details are being
developed.

¸  To better support the intent is to link the components of the Army Engineer Regiment to include USACE
European District into a seamless field force engineer capability that would provide more timely facilities,
technical assistance, and environmental engineer expertise to warfighters.

• Standards:  General/civil engineering standards for construction in the AOR, e.g., base camps
should be established.  The threat should help drive developing the standards.  In future
operations, what engineer construction standard should be established and where?  What should
be the quality of life standards throughout the AOR?  What type of unit must be available to
execute the standards and still comply with reducing the footprint goals.  For example, if the
standard is bare base camps in the combat zones are general engineer units required to install
tents unless foundations are included?

¸ USAF and Army standards are different.  Standards for constructing UN base camps are clearer than DoD.

¸ USAREUR developed 3 books of standards – Redbook for facilities, Greenbook for services, and
Bluebook for funding procedures.
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e. Enhanced information systems to provide critical mission planning information much more quickly and
reliably and in much greater detail so that engineer forces can be much better tailored for specific
missions.

• JEPES Improvements:  Consensus was that their was minimal JEPES exposure or use
within EUCOM.   Participants generally support the requirement for enhanced joint engineer
planning tools that would help integrate critical mission planning information in support of
hasty planning requirements.

¸ To be more effective, calls for real time, quantifiable  knowledge (e.g., what materiel and commodities
are available in proposed AOR?, what HN support will be available?, what contractor capabilities are
available for support in AOR?).

¸  Enhanced planning tool would need to have an interactive and continues updating capability.
Would also have to be integrated into current GCCS and GCSS joint information suite.

¸  USAF’s  is developing a satellite projecting program, e.g., GO BASE/REACH, that maybe applicable
to joint engineer planning requirement development.

Focus #5:  Mitigating Risks (cont)
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Q. Based on recent operations (e.g. ENDURING FREEDOM) the U.S. must be able to intervene in
unexpected crises against opponents with a wide range of capabilities.  Such intervention may take
place in distant regions where urban environments, other complex terrain, and varied climatic
conditions present major operational challenges.  This requires a capabilities-based approach that
requires identifying capabilities that U.S. forces will need to deter and defeat adversaries who will
rely on surprise, deception, and asymmetric warfare to achieve their objectives.

a.  How is your Command planning to accomplish this?

• USAREUR Engineer Reorganization:  Link Army in-theater engineer assets to be more responsive.

• USACE Field Force Engineering:  Using the combined capabilities of Army military and USACE
engineers to better support advance planning to determine when to disengage military engineer
units and revert to USACE led capabilities.  Intent would be to free up tactical engineers for
commitments to other operational requirements sooner.

• Leverage NATO Alliance Capabilities:  Engineer support of potential terrorist actions, e.g.,
environmental clean up, debris removal, EOD support, power generation support, etc., within NATO
will involve other alliance countries.  Consideration of alliance engineer capabilities will be part of
the planning and execution process.

EUCOM RESULTSEUCOM RESULTS
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Focus #7:  What is Needed to Support Capability-Based Force

a. What capabilities do you need to accomplish this?

• Interoperability/Interchangeability – requires a operational engineer forces with standard
equipment and appropriate interchangeable capabilities.

• Determine Threat – required operational engineer capabilities should be based on future threat.

• Tailorable Units – reorganize units into scalable/tailorable/self contained operational engineer
forces.

• Correctly Defined Operational Civil Eng Unit Capabilities – standardize task capability definitions
among Services to ensure interoperability/interchangeability, where appropriate.

¸ JFCOM has produced a web based, Joint Warfighter Battle book which has been used effectively to
determine engineer capabilities. Consolidation of information from both JS J4 engineer web page, ECS
capabilities spreadsheets, and Joint Warfighter Battle book may be appropriate.

• Standards for Use of Military vs. Contractor – military engineers in first; contractors for
sustainment phase; based on METT-TC.

• Enhanced Engineer Situational Awareness and Communications (C4I) –  a better engineer
planning tool to support both deliberate and hasty plan development is essential for reducing
risks and improving responsiveness, effectiveness, and duplication.  This C4I system must be
shared across the Services on a joint level.

EUCOM RESULTSEUCOM RESULTS
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Focus #7:  What is Needed to Support Capability-Based Force (cont)

b. Engineers must be capable of responding rapidly to events that occur with little or no warning.  How
do they achieve this?

• Reduce Transportation & Skill Burdens – develop alternative construction
methods/materials.  The consideration should not include less of but more training an
development of skill sets.  USAREUR noted that European engineers are getting more
training.

• Readily Available Resources – make O&M funding available for immediate execution.

c. Engineer units must be scalable and task-organized into modular units to allow the combatant
commanders to draw on the appropriate forces to accomplish the mission.  How might this be done?

• Prepositioned Set Configuration – selected civil engineer equipment must be readily
available.  Leasing agreements for equipment and tools should be pursued.

• Additional Internal Capabilities – include initial design personnel, contracting/
procurement officers, and telengineering equipment.

• Tailorable Units - organize operational capable, and self contained operational
engineer forces similar to Seabee tailorable structures.
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Focus #7:  What is Needed to Support Capability-Based Force (Cont)

d.   Engineer units must be highly networked with joint command and control.

• Telengineering Capability – provides reach-back supports and reduces the footprint in
combat zone.

•JEPES Improvements – better real time, quantifiable knowledge is a necessity.

e.   Engineer units must be able to integrate effectively into joint and combined operations?  What
capabilities/characteristics does this require?

• Support Capability Options - collectively acknowledge anticipated capabilities provided by
HNS, coalition, and contractor engineer support.  Adjust required capabilities accordingly.
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• Environmental Baseline Study Issues: Conducting a baseline study should be an initial
priority requirement to alleviate future environmental citations and payments.

• EUCOM Engineer Involvements: EUCOM conducted several airfield site surveys in an attempt
to relieve the congestion at an existing airfield being used to support both humanitarian
subsistence deliveries and other ongoing mission.

• Telengineering Capability:  If linkage assets were readily available, EUCOM engineer staff
would have used telengineering capability to provide reach back information during site
surveys, and to coordinate with EUCOM’s deployed engineer assets.

EUCOM RESULTSEUCOM RESULTS
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ObjectiveObjective

•• ShortfallsShortfalls  -  Identify joint engineer capability
shortfalls

• Risks - Identify CINC’s risks due to  joint engineer
capability shortfalls

•• MinimizeMinimize – Identify CINC actions to minimize or
manage the risk

•• Working Smarter IssuesWorking Smarter Issues - QDR/ DoD (do more w/less)

•• Capability-based PlanningCapability-based Planning – Impacts and “How To”

•• CritiqueCritique - SAIC analytical products

15-16 April 02 Agenda

JS J4 Study Overview / Objectives

JFCOM Command Brief (Modified)

Focus #2  Capabilities vs. Requirements

Focus #3   Shortfalls

Focus #4   Risks

Focus #5   Mitigating Risks

Focus #6  Capability-Based Forces (CBF)

Focus #7  How to Best Support Capabilities
Based Forces

Focus #1  Analytical Products

Additional Topics:

•  Homeland Security (JTF Civil Support)
Implications

•  Operations Noble Eagle and Enduring
Freedom Lessons Learned

ContactsContacts

• Mr. Bill Smith -  JFCOM J4 Command Engineer

• LTC John Woodard (USA) Engr – JFCOM J4 Operations

• CDR Bob Gibbs (USN) -  JFCOM J4 Operations

• LTC Kerry Kennedy (USA) –  JFCOM J4, USACE LNO

• LCDR Rod Worden (USN) –  JTF Civil Support
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General Observations

•  New UCP Role:  JFCOM’s focus (as a supporting CINC) will be as Joint Force Provider, Trainer, &
Integrator.
¸ JFCOM’’s current AOR and HLD responsibilities will be transferred to NORTHCOM & EUCOM, allowing  them to focus
on Force Provider and Transformation responsibilities.

• Joint Warfighting Experimentation:  JFCOM has been appointed Executive Agent (EA) for this role.
JFCOM engineer staff’s involvement in this process continuous to be developed now under their new
assigned role.  Role shift will allow engineer staff more time to focus on joint future lab efforts to ensure
engineer perspective are being addressed. Their intent is to determine why, where, when, who, and how
engineer units can operate most effectively in a joint and/or coalition environment.
¸ More involvement in the experimentation process may require establishing engineer staff personnel positions in
JFCOM’ J9’s Joint Futures Lab(JFL), Joint Transformation Logistics Cell.

¸ JFCOM  charter may evolve into determining the strategic and operational capabilities called for to support warfighting
CINCs.  Based on such a charter, required capability requirements in supporting CINC operational plans would be
provided to the Services to execute.  This would be a significant departure from today’s practice where Service’s
determine capabilities and force structure requirements, and would allow JFCOM  to have a voice in determining what
capabilities are required for future forces.

¸ Pinnacle’ series experiments and spiral events leading to Internal Look 05  are the key future event that JFCOM
engineer staff and other J4  staff elements will be focused on for addressing future engineer and other combat service
support concepts envisioned in supporting Transformation joint forces.

•  Joint Force Provider Role:  JFCOM engineer staff’s perception on warfighting CINC
OPLANs/CONPLANs engineer capability requirements are that their Plans are assumed to be supportable.
They do not anticipates much change in fulfilling their Force Provider responsibility, e.g., continue to
provide joint engineer units instead of determining force structure required and suggesting alternatives
when possible, until they are given a larger role in sourcing units based on capabilities identified and
requested by  the supported CINC.
¸ Currently, JFCOM engineer staff only addresses a warfighting CINC engineer related shortfall if it is listed in JMMR.
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General Observations (cont)

• ECS Study Focus:  JFCOM engineer staff suggested that JS J4 ECS study focus should be limited
to “only” operational civil engineer requirements and capabilities.

¸  Each Service has its own unique tactical  level engineering requirements – should not be considered as a
candidate for interoperability/interchangeability efforts or a part of the study.

¸ Focusing on jointness alone vs. joint interoperability/interchangeability maybe too difficult from Service’s
parochial views.

• JFCOM Reorganizations:  A number of internal JFCOM reorganizations are planned that includes
the engineer staff, e.g., initial reorganization as a Division under the Force Provider (combined J3/J4)
Directorate, and possibly becoming a separate staff under the Chief of Staff or the Director of
Transformation Support. Impacts TBD.

¸  Regardless of assignment, JFCOM  engineer staff has a good plan for remaining actively engaged in
addressing joint engineer issues.

• Joint Engineer Conference:  JFCOM engineer staff recommends that Service and joint engineer
communities should have their own forum (similar to J4 JS sponsored COLD Conference) for
addressing engineer goals, concerns, and establishing common objectives, where appropriate, e.g.,
What is the future notional threat?,  What is the future engineer capabilities called for to meet the
threat?,  What initiatives (e.g., materiel, organizations, equipment, procedures) are being studies by
others?
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ßJoint Electronic Battlebook:  For Millennium Challenge, a joint electronic battlebook is being
developed that will provide GSORT capability information and data. Will also include information on
airfield capabilities, what equipment is available at the airfield, what facilities are there?  JFCOM
engineer staff indicated that the battlebook may have application to the ECS study’s analytical
worksheets, and the joint engineer web page being developed by JS J4 Engineer.

• Engineer Conference:  Army senior engineer leadership will host a conference at Ft. Leonard wood,
1-3 May 02 to discuss engineer force structure, materiel, equipment innovations, and other engineer
related topics.  May be of interest to the JS J4 study.

• Terminology:  Elements of JFCOM engineer staff indicated that a more appropriate title and focus for
the JS ECS study, maybe – Operational Engineer Forces.  Use of such a term would imply the
necessity  for operational civil engineer forces with interoperable/interchangeable equipment and
capabilities, when deemed appropriate.

•  Operations of the Future:  JFCOM engineer staff’s Transformation vision focuses on future joint
forces that are capable of being inserted quicker and employed faster, which may impact engineer
requirements.

¸ May be able to reduce number of engineer units required to lay mines or construct  forward semi-permanent
base camps in this fast pace environment.  What is the perceived threat for installing mines in the future? How
much mine laying will be considered in future operations?  What are the construction bed down standards for
forward deployed joint forces?

¸  Army’s IBCT deployment standard, I.e., 96-hours, could indicate a requirement for quicker, general civil
engineering units to expand AOR airfield runways and meet MOG requirements.

¸ DPG will continue to provide the major thrust in establishing JFCOM’’s mission and focus.

General Observations (cont)



 18 Apr 02 6

Focus #1:  Analytical Products

Q.  Comments/questions on provided draft analytical products:

a.  Engineer Unit Capabilities Worksheet/Tool?

b.  Historical Analysis Worksheets?

c.  Market Research Worksheets?

d.  Classified OPLANs and CONPLANS Worksheets and Analysis Paper?

e.  CINC Questionnaire?

JFCOM RESULTSJFCOM RESULTS

General: - Size layout of all worksheets is cumbersome to use.

                  -  Worksheet information should be integrated in a joint, web-based system, e.g., Joint
engineer force capability register.

  a.  Unit capabilities worksheets provide useful planning information.

  b.  Limited historical information available.  Service engineer periodicals are best potential sources
of detailed information on what was planned vs. what was actually done.  JFCOM will provide
information available in their files.

 c.  Market Research  -  not applicable to JFCOM.

 d.  Plans – JFCOM retains responsibility for current Omnibus Plan for Force Provider only.  All
other JFCOM Plans transferred to NORTHCOM and EUCOM.

 e.  CINC Questionnaire –  general comments provided during discussion of 7 focus areas.
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Focus #2:  Capabilities vs. Requirements

Q. What engineer force capabilities do you need today to meet your engineer requirements?

JFCOM RESULTSJFCOM RESULTS

• Availability:  JFCOM engineer staff anticipates challenges w/availability of operational engineer
elements other than just the highly visible, heavy engineer battalions in meeting future requirements.
Example:

¸ Fire fighting (FF) unit’s capabilities and requirements. Future operations will require more firefighting elements.
Most Army capabilities vested in Reserve components, e.g., timely activation challenges for supporting hasty
employment requirements.  Army has become depend on airfield operations.

¸ FF units should be more interoperable/interchangeable, e.g., Army FF units focus on rotor wing fires vs. USAF
focus on large fixed wing aircrafts.

• Defining Capabilities: Elements of JFCOM engineer staff indicated that recorded joint civil engineer
unit capabilities based on equipment and personnel authorizations alone can be misleading. Heavy
engineer units, for example,  are identified as having a  - pile driving – capability.  They have the
equipment and personnel but not always sufficient training to perform all expected tasks.  Also,
depending on garrison location and commitments, training to support either their vertical or
horizontal skills may be robust, but they will be lacking in the other.  Engineer skills, like other
technical skills,  are perishable when not exercised.

¸ Heavy engineer units are exactly that, heavy, and therefore their deployability is based on transportation
availability.  Due to their weight and size, it may not be appropriate to expect such units to be early deployers.

¸ What does “provide tactical electrical power support” imply from a unit capability standpoint?  Does the
capability associated with this task require providing power for meeting a unit’s internal or external base camp
needs?  By operational necessity, JFCOM  as the Force Provider, requires an accurate capability assessment
before assigning a Service engineer unit to a joint task force.
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• Base Camp Equipment Sets:  Future employment concepts point toward fast in and out operations.
Simpler and less heavy Force Provider and/or Harvest Falcon/Eagle base camp development kits are
called for. Such systems are heavy to transport and manpower intense to operate due to
environmental equipment.

¸ JFCOM  engineer staff recommends re-establishing a lighter land based base camp contingency kits used in
earlier contingencies, e.g., GP medium tents less flooring and environmental equipment, to support combat area.

• Force Provider:  JFCOM engineer staff indicated there is enough engineer support requirements to
exercise all available engineer capabilities.  However, due to priority engineer units, e.g., 18th Abn
Corps, being earmarked for specific stand-by missions, their ability to spread the workload equally to
ensure training experiences is not always possible.

• Reduce Transportation Burden:  Alternative construction methods/standards/materials are required
that minimize/eliminate the CL IV transportation burden and enable a less experienced, skilled
engineer workforce to use.  A need to train on new materials (metal studs, fiberglass/composite
beams, foam forms, etc.) and revisions to theater BOMs, are needed.

Focus #2:  Capabilities vs. Requirements (cont)
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Focus #3:  Shortfalls

 Q.  What are your shortfalls?      What risks are caused by these shortfalls in the
engineer capabilities you have available?

a.  Delay in mission execution?

b.  Cost (casualties/funds, etc) at which the mission would be accomplished?
c.  Other?

JFCOM RESULTSJFCOM RESULTS

•  As the Provider of Joint Forces, JFCOM engineer staff has been challenged to provide quick
Service engineer unit taskings for specialty elements, e.g., airfield firefighting units, due to
capability differences between Service units.  Army airfield firefighting elements are trained to
support rotary wing aircraft while USAF elements are trained to support bigger fixed wing aircraft.
Differences have been resolved through high level staff coordination.  The increase reliance on
establishing base camps in close proximity to airfields calls for an increase in readily available
firefighting units in the future.

¸  Most of Army’s firefighting units are Reserve components.  With increase emphasis on capability-based
forces,  the requirement for readily, deployable and more interoperable/interchangeable specialty engineer
units, e.g., airfield firefighting units, prime power units, and general construction units, will increase.
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Focus #4:  Risks
Q.  How do you reduce risk today? How to reduce in the future?

JFCOM RESULTSJFCOM RESULTS

•  Interoperability/Interchangeability:  To enhance Force Provider civil engineer unit selection options,
standardization of Service’s general engineer capabilities to include equipment and personnel skills,
is suggested. For example, in selecting civil engineer units required in support of a JTF’s initial entry
period, having all Service’s general civil engineer units organized with similar capabilities would
enhance unit selection process, and reduce unneeded or duplicative footprint in the AOR.  An option
would be to operationalize civil  engineer forces with with interoperable/interchangeable equipment
and capabilities (e.g., Service engineer forces capable of fully operating at the operational level in-
lieu-of a “joint” engineer forces).

¸ Engineer equipment and procedural challenges must be identified and resolved to ensure joint compatibility,
e.g., tactical radio problems between Seabees and Army supporting units.

¸ MSR repair should be a capability resident in all comparable Service general/civil engineer units and not just
the Army.

¸ EOD units are all trained by the Navy using same procedures.  Soldiers, sailors, airmen, and marines have
same knowledge and standard procedures, which support interoperability/interchangeability concept. Similar
situations exist for general/civil engineer support units – e.g., this engineer community trains, schools and
follows many of the same procedures today making them an excellent candidate for focusing efforts to
establish interoperability/interchangeability requirements and capabilities.

¸ Prime Power units are basically resident only in the Army.  Increased reliance on joint task force
organizations and deployments to underdeveloped areas will require increased power generation capabilities to
support future C4ISR and base camp requirements.

¸ Joint engineer capabilities are performed by different units in each Service.  Examples: Army Force Provider
is installed by Engineers, but maintained/operated by a Quartermaster unit, whereas the Air Forces Harvest
Eagle/Falcon base camp is both set up and operated by Engineer forces.  In the Army, EOD capability is an
Ordnance corps vs. engineer corps asset.   In the Navy and USAF, EOD units are a part of their engineer units.
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Focus #4:  Risks (cont)
• Early Deployment:  Engineer staff elements should be included in initial site survey efforts to
ensure civil engineering requirements are properly evaluated.  With telengineering advancements,
issues pertaining to base camp drainage plans, main supply routes, etc., can be evaluated from
reach-back nodes to better support operational concepts and reduce footprint.

• Sizing the Engineer Force:  The size of the Army’s civil engineer units is large.  Should be an
assessment conducted based on contracting out and reliance on host nation support concepts to
determine anticipated required support capabilities based on perceived threats.  Based on the
assessment, it may be possible to buying back engineer force structure capabilities from units with
rear area missions, e.g., Engineer Commands (ENCOM), if the standard was established to rely more
on contractor support.  Recommended using any engineer manpower and equipment savings
generated from this assessment be used to fill both early deploying forward engineer elements and
critical civil engineer support units.

•Additional Internal Capabilities:  In future fast pace operating environments, all civil engineer
construction units will require additional capabilities (either internally or pre-identified (UTC/ULN)
augmentation:

¸ Internal design capability are called for to perform preliminary design support.

¸ Warranted contracting and procurement officers should be appointed.

¸ Telengineering capability offers great potential for reducing engineer footprint.  Early deploying units or
personnel must have reach-back technical capabilities offered by telengineering concept.

• Support Capability Options:   HNS, coalition, and contractor engineer support capabilities should
be addressed collectively. Procedures should be established that will incorporate these collectively
capabilities in the planning and force structure cycles to eliminate duplication and overstating
deployment requirements.  It is understood that reliance on external sources has risk that must be
defined/quantified/factored into the process.
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• Capability Requesting Guidelines:  Warfighting CINCs should define specific engineer
requirements and capabilities without requesting specific engineer units, e.g., construct a base
camp to accommodate 5000 persons, a 1/2 mile runway, etc.  JFCOM as the Force Provider should
have the tools to determine what units or portions of a unit are needed to meet the CINC requested
capability.

¸ Service’s interests tend to drive the process to date.  For example,  current operation’s requirement for a
Force Provider kit included a requested for only a10-12 personnel team to maintain and operate the kit’s
environmental equipment since an on- site USAF Red Horse unit was already available in the AOR to install.
The Army, however, sent an entire Force Provider company to install, maintain, and operate the kit since it was
an Army owned asset.

•  Determine Need for Civil Engineer Support:  Threat must be defined before determining engineer
capabilities called for in meeting engineer support requirements.  For example, does the future
threat imply a necessity to retain a heavy mine laying capability?

•  Special Operations Command:  Current operations indicate a necessity for better planning and
execution interface w/SOCOM elements. They are definitely part of the overall joint team effort.

•  Lighter Materiel & Simplified Procedures: Rapid evaluation and incorporation of technologies
concerning new materiel and building procedures should be developed, e.g., use shipping
containers for billeting/operation facilities vs. constructing; use cardboard for building; develop unit
self-help building kits, to expedite construction and deployment timelines.

•  Readily Available Resources:  A contingency funding account should be established for
LOGCAP/CONCAP/AFCAP to preclude Services from having to request and wait on funding
authorization prior to executing a mission.

Focus #4:  Risks
(cont)
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Focus #5:  Mitigating Risks

Q. How might the following alternative strategies also help to mitigate risks?

a.  Increased forward positioning of engineer forces.

•  Location:  Current operations (limited AOR,  mobility,and in-country infrastructure) challenges
the concept of more prepo afloat and land based. To be useful and useable, prepositioned
equipment has to be positioned in right locations to meet future threats.

¸  Should assess the locations of current Prepositioned sites. Why store in Netherlands & Norway vs.
Africa or S. America?

 b. Increased prepositioning of engineer equipment.

• Prepo Configuration: Most Army engineer unit sets prepositioned are designated for tactical
engineer vs. general civil engineer units.  Should examine the prepositioned mix between
tactical vs. civil engineer type equipment based on the threat, timelines established for requiring
specific engineering tasks to be accomplished, and the construction standards anticipated for
the initial entry forces.  In other words, when are general civil engineer units and their
equipment really required in the AOR?  Determining this capability requirement will help justify
additional prepositioning of general civil engineer equipment and materiel.

JFCOM RESULTSJFCOM RESULTS
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Focus #5:  Mitigating Risks (cont)

c. Increased reliance on contracted civil engineering support.

•  Planning Standard for Use of Contractors: Civil engineering support standards for the use of
military vs. contractor should be developed.  For example, the first 30 days of initial entry
operations are structured around military engineer units; use contractors for general engineer
sustainment support after first 30 days until redeployment; and then revert back to military civil
engineer units for retrograde and close-out operations.  This is currently happening in Operation
Enduring Freedom.

¸ An option would be to contract out general engineer support from COMMZ to Corps rear boundary, e.g.,
anywhere general civil engineer units would be task organized could serve as the qualifier for contracting
out engineer services.  The risk associated with the development of such a standard obviously would have
to be carefully considered.

•  The JFCOM engineer staff does not believe increased reliance on contracted civil engineer support
will help in mitigate risks unless standards and risk assessment procedures are established.

•  One Contractor Firm:  Establish one multi-service civil contractor support contract (LOGCAP,
CONCAP, AFCAP).  One firm that could be focused on joint interoperability capability standards
would be better suited for supporting a joint task force regardless of the lead Service.

• Technical Operations:  Tasks such as well drilling, pile driving, quarry operations, batch-plant
paving operations, etc., are technical areas requiring constant practice, maintenance, and expertise.
A re-evaluation of these type tasks should be performed to determine if we should continue to
maintain military personnel and equipment for them, or would relying on contractor support be an
effective alternative with minimal risk.

•  Limited Flexibility:  Use of contractors does not provide flexibility required in an uncertain world,
e.g., JFCOM tasked USMC to support SOUTHCOM for hurricane assistance in Venezuela.  Unit was
loaded and on the way but country requested they be turned around.  Would have been costly if a
civilian contractor had been directed to provide the support.
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• Specialty Capabilities:  The benefits of being prepared to contract out asphalt batch plants
and rock quarry operations should be studied.  Even if such civil or host nation capabilities
are not currently available in an AOR, can the military move such heavy engineer units any
faster than one could contract to acquire the capability?

•  Risk Assessment:  Methodology used in A76 studies may be appropriate for examining where
contracting out general engineering services would be most appropriate.

d. Modernization/reorganization of engineer forces to make them more deployable.

• Tailorable Units:  Army general/civil engineer units should follow USAF Redhorse and/or Navy
Seabee strategy of creating rapidly deployable cells capable of quickly assess civil
engineering requirements and contributing to hasty planning and execution requirements.

¸  Civil engineers should to be lighter and more interoperable/interchangeable.

•  Civil Engineer Equipment Requirements:  Engineer equipment requirements should be
reevaluated based on threat and capability requirements called for at general/civil operational
level.

¸  Should  civil engineer unit’s equipment authorizations include 20T dump truck (should be able to
lease in country)?  The challenge with leasing such commercial vehicles can be overcome with quick
operator training arrangements.

¸  Are more bridging sets vs. bridging units required?  Bridging units are capable of erecting more
than one bridge span.  Additionally,  the method of installing should be reexamined.  For example, in
WWII  bridge erection was supported by engineer unit’s technical expertise, but installed by infantry
and other combat type units.

¸  Army is fielding excavators in their heavy civil engineer units.  Will it replace dozers and graders?
Again, what capabilities are really called for in support of future forces?

Focus #5:  Mitigating Risks (cont)
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Focus #5:  Mitigating Risks (cont)

e. Enhanced information systems to provide critical mission planning information much more quickly and reliably
and in much greater detail so that engineer forces can be much better tailored for specific missions.

• JEPES Improvements: JFCOM engineer staff supports the requirement for enhanced joint
engineer planning tools that would help integrate critical mission planning information in support
of hasty planning requirements.

¸ To be more effective calls for real time, quantifiable  knowledge (e.g., what materiel and commodities are
available in proposed AOR?, what HN support will be available?, what contractor capabilities are available
for support in AOR?).

¸  LOGCAP/CONCAP/AFCAP contracts should be written so that the results of their field surveys and
resulting databases should be the property of the government so they can be used by both military
planners and subsequent contractors ( It was their understanding that companies claim information as
“proprietary” and will not release such information).
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Focus #6:  Capability-Based Force
Q. Based on recent operations (e.g. ENDURING FREEDOM) the U.S. must be able to intervene in
unexpected crises against opponents with a wide range of capabilities.  Such intervention may take
place in distant regions where urban environments, other complex terrain, and varied climatic
conditions present major operational challenges.  This requires a capabilities-based approach that
requires identifying capabilities that U.S. forces will need to deter and defeat adversaries who will
rely on surprise, deception, and asymmetric warfare to achieve their objectives.

a.  How is your Command planning to accomplish this?

• Changing Role:  JFCOM engineer staff’s role will be as the joint Force Provider and Transformation
Integrator, and no longer will be involved in the development of a supported CINC OPLAN.  This role
change will enhance their capability, in conjunction with the Services, for identifying joint engineer
interoperability/interchangeability potentials for better and more efficient ways of supporting future
capability-based forces.

¸  To support this role JFCOM  engineers indicated they will require a capabilities based register that records
unit’s actual capabilities and can be linked with other automated systems, and a central scheduling data
base for determining deployed, employed, awaiting deployment status of engineer units.

• Standards:  General/civil engineering standards for construction in the AOR, e.g., base camps
should be established.  The threat should help drive developing the standards.  In future operations,
what engineer construction standard should be established and where?  What should be the quality
of life standards throughout the AOR?  What type of unit must be available to execute the standards
and still comply with reducing the footprint goals.  For example, if the standard is bare base camps
in the combat zones are general engineer units required to install tents unless foundations are
included?

¸  USAF and Army standards are different.  Standards for constructing UN base camps are clearer than DoD.

JFCOM RESULTSJFCOM RESULTS
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Focus #7:  What is Needed to Support Capability-Based Force

a. What capabilities do you need to accomplish this?

• Interoperability/Interchangeability – requires a operational general/civil engineer forces with
standard capabilities and equipment.

• Determine Threat – civil engineer capabilities should be based on future threat.  The engineer
force structure should be based on required capabilities called for in CINC OPLANs.

• Airfield Dependency – should focus on civil engineering support required to support operations
near airheads.

• Tailorable Units – reorganize units into scalable/tailorable general/civil engineer task forces based
on capabilities required and not on type units.

• Correctly Defined Operational Civil Eng Unit Capabilities – standardize task capabilities among
Services to ensure interoperability/interchangeability, where appropriate.

• Standards for Use of Military vs. Contractor – military engineers in first; contractors for
sustainment phase.

• Enhanced Engineer Situational Awareness and Communications (C4I) – essential for reducing
risks and improving responsiveness and effectiveness.

•  Re-evaluation of Engineer Unit’s Identified Capabilities – validate recorded operational engineer
capabilities based on equipment and personnel with training skills and future anticipated tasks.

JFCOM RESULTSJFCOM RESULTS
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Focus #7:  What is Needed to Support Capability-Based Force (cont)

b. Engineers must be capable of responding rapidly to events that occur with little or no warning.  How
do they achieve this?

• Readily Available Resources – make O&M reserve funds available for immediate
execution.

• Reduce Transportation & Skill Burdens – develop alternative construction
methods/materials.

• Interoperability/Interchangeability – establish operational capable engineer units.

• JTF Interface -  include Special Operation Command’s requirements in engineer
planning phase.

c. Engineer units must be scalable and task-organized into modular units to allow the combatant
commanders to draw on the appropriate forces to accomplish the mission.  How might this be done?

• Tailorable Units - organize operational capable general engineer forces similar to
Redhorse or Seabee structures.

• Additional Internal Capabilities – include  initial design personnel, contracting/
procurement officers, and telengineering equipment.

• Quickly Deployable Operational Civil Engineer Forces –  include less visible engineer
units.

• Prepositioned Set Configuration – selected civil engineer equipment must be readily
available.
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Focus #7:  What is Needed to Support Capability-Based Force (Cont)

d.   Engineer units must be highly networked with joint command and control.

• JEPES Improvements – better real time, quantifiable knowledge is a necessity.

• Telengineering Capability – provides reach-back supports and reduces the footprint in
combat zone.

e.   Engineer units must be able to integrate effectively into joint and combined operations?  What
capabilities/characteristics does this require?

• Support Capability Options - collectively acknowledge anticipated capabilities provided by
HNS, coalition, and contractor engineer support.
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Homeland Security (HLD) Focus

• Tasking:  Current HLD engineer unit tasking are filled from a number of channels, and different
procedures, e.g., DCO, DOMS.  JFCOM recommends one channel and procedures for requesting
military engineer support to HLD requirements.

¸ JTF Civil Support (CS) provides joint military interface to lead civilian federal agency in a HLS’s chemical,
radiological, nuclear, or high yield explosive incident.  Their focus is on consequence management.  JFCOM
engineer staff anticipate that this JTF and the JTF 6 missions will be transferred to NORTHCOM.  NORTHCOM
will assume the joint military lead to FEMA and others for HLS.  JTF CS does not have tasking authority over
USACE.

¸ To date, limited organic engineer troop assets have been employed. All military support is provided to
FEMA on a reimbursement basis.  DOMS (currently the Sec of Army is designated as the DOMS) can task
Services, e.g., Navy hospital ship, and USACE directly.  On going efforts may reassign the DOMS
responsibility back to OSD staff.  JFCOM engineer staff indicated that dual tasking channels causes
challenges in tracking committed units.

¸ As mentioned, JFCOM  is proposing to develop a joint scheduling capability tool to eliminate duplicative
and conflicting future taskings of military units.

• Engineer Requirements: JFCOM engineer staff does not anticipate additional civil engineer unit
taskings based on shifting priority to HLD.

¸ States have internal capabilities for contracting support.  Military units require too long to deploy.

¸ USACE designated lead for Public Works in support of federal agencies.

¸ JFCOM  engineer staff anticipates National Guard units in-lieu-of Reserve engineer elements will be heavily
involved in HLD.   Each state’s NG units will be supporting their own HLD program.

¸ Major cities indicated their engineer related requirements included: aircraft, Army Corps of Engineer
contracting and operational expertise, and some critical temporary beddown construction capabilities.

JFCOM RESULTSJFCOM RESULTS
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Current Operations Focus

• Environmental Issues:  As in current operations, environmental issues can be expected to
increase in future missions.  Moving dirt at one airbase, for example,  uncovered major
contamination problems.   Should examine what type of capabilities are called for in addressing
environmental issues during initial entry and sustainment phases.

• Engineer Tasks:  Future operations may require less base camp development forward in the
combat zone and/or digging in tanks due to speed and duration of expected operations.
Presidential decision on the use of mines also may require re-evaluation of how much mine
laying capabilities are really required. In Bosnia and Kosovo, mines have not been emplaced.

• Contractor Support:  Reliance on general contractor engineer support during the initial entry
phase was a challenge.  Availability of materiel, equipment, and labor pool caused challenged in
their ability to meet promised engineer support.

• HLD Operations: Noble Eagle Operation has not required as much military engineer support
as originally planned.  Anticipated request for infrastructure protection, but has not been
requested.  USACE has had the biggest supporting role.

• Different Service Capabilities:  As stated before, the challenge with providing engineer forces
from a joint perspective is that what is an engineer unit in one Service is not considered an
engineer unit in another Service.

JFCOM RESULTSJFCOM RESULTS



 18 Apr 02 23

• Reliance on Airfield for Support:  In the past, Army units were considered to be able to operate
from any location within AOR.  In the future, the Army’s quicker deploying combat units now will be
tied to having airfield/runway support.  This airfield reliance qualifier indicates that joint/
interoperable/interchangeable civil engineer support requirements will need to be increased for
future operations.

¸ With increased airfield usage to include the associated base camp bed down requirements, the ability of any
one Service’s civil engineer assets to meet such anticipated needs should be examined.

¸ Current procedures assign land base camp responsibilities to the JTF land based commander to operate.
Army civil engineer units do not have the assets or expertise to support such operations, e.g., airfield snow
removal capabilities,  without support from other Services.

¸  JFCOM tasked its air component command for civil engineer firefighting unit support, which impacts on
USAF AEF rotation program.  Questions arise as to Service  responsibilities for supporting a joint task force
land base command’s  base.  This could also be an issue with supporting tasking Navy (Seabee) engineer
units to support base camps as they have no firefighting assets.

¸ Future joint task force operating environment with air launch point capabilities should be examined to
determine what, where, why, when, and how joint civil engineer capabilities can best be provided effectively
and efficiently.

• Coordination Efforts:  JFCOM maintains visibility of current engineer forces operating in Enduring
Freedom and potential additional unit requirements through weekly CENTCOM engineer
teleconference.

Current Operations Focus (cont)



 

14 May 02 
 
MEMORANDUM FOR CDR ODDERSTOL, JS J4-ED 
 
SUBJECT:   SAIC Trip Report:  CINC Visit to CINCPAC J-44 by Mr. Richard Dunn,  
  9-12 April 2002 
 
1.  Mr. Richard Dunn, SAIC, traveled to Hawaii during the period 8-12 April 2002 to 
conduct a visit to CINCPAC in support of the J-4 sponsor Engineer Capabilities Study 
Project.  The purpose of this memorandum is to report the observations he made during 
discussions with the staffs of CINCPAC J-44, the Service Components, Pacific Ocean 
Division, and the CINCPAC J-4. 
 
2.  CINC Visit to CINCPAC J-44, Camp H.M. Smith, Hawaii, 9 Apr 02 
 

a.  Mr. Dunn met with CDR Ed Keith and LTC Frank Jordano along with Mark 
Schnabel of POD who made the following points: 
 

• JEPES is only used in Korea as far as they know. 
• All data products, such as databases of engineer capabilities resident in local 

economies quickly become outdated.  Any engineer planning tool would have 
to be interactive and updateable and would have to do most of the work for 
the user to be accepted and used.   

• In discussing the utility of updated databases and planning tools, CDR Keith 
noted that during a recent survey visit to Nepal no one on the survey team had 
any experience or much information. There was only one engineer on the 
team.  

• Any engineer planning tool should probably be integrated with an overall log 
planning tool—it would be difficult to have a stand-alone, unique engineer 
capability. 

• In response to the questions provided prior to the visit, they responded that: 
o Matrixes are not user friendly.  Would be more helpful to use pop 

downs, especially for big fields. 
o Market research has duplicate info in different fields. 
o People are already using indigenous engineer assets to the extent 

possible but in SW Pacific engineer assets available on the economy 
are very limited. 

o Engineers are still doing the same country-building/HA missions 
they’ve been doing for years. 

o Nations signing up to support the War on Terrorism are being 
rewarded with engineering projects. 

o The same is true for places like E Timor and Wake where we want to 
retain influence.   

o Phase I team in the PI is using local nationals. 
o Capabilities they need in PACOM but don’t have are mostly covered 

in the classified JMRR deficiencies for USFK. 

 



 

o Pacific ALOC airfield facilities have also been identified as major 
issues 

o RC CBs were activated but are being used as gate guards for force 
protection. 

o CBs, USAF, Army are all doing rapid runway repair. 
o The CB air detachments, USAF Red Horse 1 and 2 organizations are 

all air deployable but the Army doesn’t have air deployable 
organizations. 

o They see a need for joint engineer doctrine for operational phases. 
 

• One of the issues discussed at length was what factors determine when you 
use what engineer capabilities (contractors, military organizations, which 
services).  Where and when does LOGCAP and contingency engineering fit 
in?  We concluded that a table like the one below might be useful to help in 
this determination.   
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CDR Keith used the following real-world example of the requirement to establish base 
camps in the PI to show how the task requirement might be laid out for an actual 
requirement. 

 2



 

Ti
m

e
Ri

sk
Co

st
Li

ft Lo
ca

l 
M

ats
’ls

 
Re

qd

Av
ail

a
bi

lit
y

Task 
Requirements

Scale:
1-Low
10-High

5 1-3 5-10 0 0

Su
pp

or
t

Re
qd

7-10 8-10

PI Basecamp Establishment (including force protection)

 
CDR Keith also suggested we could use “lines” on the capabilities matrix where the 
ability of each type of organization to meet the capability requirements could be 
represented as shown by the following example for LOGCAP: 
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Task requirements could then be matched to “lines”.  We could use the matrix as a 
training tool and could also link it to available unit capabilities via a database on what’s 
available in country.  The planning system must then capture what actual engineer tasks 
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are performed and how in a lessons-learned type database.  PACOM is already going in 
this direction--to paperless data/records storage.  A capabilities-based force must be able 
to match capabilities to requirements. 
 

• Does it make sense to do one joint contracting agency as executive agent, e.g. 
AMC with the Army COE doing engineer portion?  We could have one joint 
engineer contracting organization.  The challenge would be that consolidating 
this function would require transferring responsibility and resources to one EA 
(one service).   

 
• Problem with the LOGCAP system:  JTFs put requirements on LOGCAP 

system but the Army has to provide funds, most of which are unprogrammed.  
Who provides the required stewardship over expenditures, and standards?  
E.g. LOGCAP is funding renovation of PI BOQs and barracks.  With the log 
community in charge of the engineer piece, we have lost engineer oversight of 
engineer functions.  Should we separate engineer requirements from 
LOGCAP? 

 
• LOGCAP was used initially to do the preparatory work to bring the CBs into 

the PI because local construction capability was available in PI. 
 

• Shortfalls: 
o Prepo:  Cl IV, especially construction materials, is not available in SW 

Pacific.  They need something more like a distribution center or contract 
to supply it.  Whatever the solution is, it must provide a high degree of 
confidence.  

o Well drilling is a problem in the PI.  The Navy only has drilling capability 
in support units.  None of the participants was familiar with how Navy 
well drilling units located wells, did not know if well drilling was a 
problem or if units did not have access to the best technology for well 
location.   

o Prepo of Equipment:  This could potentially provide a significant lift 
savings.  Construction equipment and CL IV for the Pacific could be 
afloat or at North Dock in Yokohama. 
 Does prepo have to be in unit sets or can you modularize it?  It 

may be better not to have it in unit sets.  It could be more like a 
rental organization.  It could be at a centralized location ashore 
with very fast sealift to move it to the required location, but the fast 
sealift need not be tied to engineer equipment alone.  In fact the 
engineer prepo should be part of a larger contingency logistic 
package.  This package should be to tied into airlift capability.  If 
could have three lift options:  air, very fast sealift, and 
conventional sealift.  Participants thought it might be located at 
Wake, Midway, or Guam in the vicinity of areas where resources 
are less available but where it could still get to a major warfight.  
The idea is to substitute information and velocity for mass.   
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 Engineer prepo must be done as an element of a log system-wide 
effort.  Stocks must be rotated and maintained.  Engineer CL VII 
could be leased.   

 Forces must have access to it for HA/DR, SSCs—it can’t be war 
reserve only. 

o Contracting support and HNS?  It is always questionable how available 
they’ll be in wartime. 

o MHE problems.  The equipment is in the field in “eaches”.  When one 
break down, everything can stop:  single point failure. 

 
• How engineer might be able to respond more rapidly? 

o CDR Keith recommended that we get engineers to think capabilities-based 
force like engineers did in Afghanistan, where they cycled the right people 
through then out.   

o We need a permanent engineer C2 element as part of standing JT that can 
be augmented as necessary.  We can then phase engineer organizations 
through as required, then out as tasks are completed.  

o This would require reach-back planning with the executing C2 with the 
SJTF. 
 PACOM is essentially doing this with a 600-man mandated total 

personnel cap in the PI. 
o Do we need changes in engineer units to do this?  CDR Keith stated that 

we must train like detachments train.  CBs are used to doing this already.  
Prime Beef and Red Horse can’t support themselves by design.  CBs have 
100-man air detachments—self-contained with supplies for 100 days.  We 
need modularity and a “prepo depo” so we can leave behind equipment 
from unit to unit. The depot should also include CL IX. 

 
b.  Three ideas: 
• Capabilities-requirements matrix. 
• Info and speed vs. mass with equipment rental leasing through a centralized prepo 

depot. 
• Engineers phasing in/out of SJTF under permanent engineer C2 element. 

 
3.  10 Apr 02:  PACAF Discussion with CMS Apo who provided the following 
information: 
  

• PACAF has a hardware (aircraft) based formula for assigning engineer forces to 
missions.  Algorithm is standard across the USAF. 

• Shortfalls:  EOD and firefighting—hard to work across services due to specific 
requirements. 
o USAF has old CEVs for EOD armored vehicles. 

• Redhorse: 
o R1:  C2 
o R2:  Maintenance, fuel, service support, etc 
o R3:  Horizontal capability 
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o R4:  Vertical capability 
 
4.  Visit with USARPAC Engineer Div:  Mr. Dick McCabe, DCSENG Planner and MAJ 
Jim DiArienze, 10 Apr 02. 
 

a.  Participants provided the following information and observations. 
 

• COBRA GOLD:  Co(-) of combat heavy engineers.  They are using 4-5 man 
ADVON to do preliminary work (e.g. foundations, etc,) before the main body 
arrives. 

• USARPAC is restricting deployments to 60 days. 
• Their TEP has major requirements to do contingency engineer training. 
• Engagement is now intended to provide train-up for contingency operation.  

They see a change in the engagement focus toward preparing allies for self-
defense, etc. 

• Successful theater engagement requires more working more with allies and a 
regional (vs. bilateral) focus. 

• Their number one problem—sealift of engineer equipment.   
• Much information is only available on the ground.  We need to know 

reliability of data (currency, etc) and need to prioritize regions for data 
collection. 

• Now everyone is automatically defaulting to LOGCAP without considering 
engineer troops.  We need engineer oversight of engineer piece of LOGCAP. 

o Force caps are forcing LOGCAP solutions.  they were told to put 18 
engineers on the ground in East Timor without being told what the 
mission was. 

• Centralized prepo idea makes good sense. 
o Owning equipment (vice leasing) or sets afloat is not cost effective. 
o In determining what equipment fill is required for centralized prepo, 

we should start with an agreement with corporations and see what their 
timelines are for providing equipment.  If we think we need it sooner 
than the commercial sector can provide, then we should add it to the 
centralized “rental” prepo. 

• Need engineers in each CINC assessment team—doesn’t always happen. 
o Must be able to capture information.  SIPRNET issue:  how to get 

access in the field? 
o MAJ DiArienze gets information directly from country teams in 

embassies to identify contractors, etc.  American or allied expatriates  
in country are also useful. 

• Deployable Joint Task force.  CINCPAC’s does have engineer members.  This 
C2 element is added over time to Service task forces to them joint. 

• Disaster Preparedness Assessment Teams—don’t have engineers. 
• Personnel rotation issues:  personnel are not assigned long enough to learn the 

Pacific Theater. 
• HNS must be looked at on a regional basis. 
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• Engagement is critical for training, influence, and knowledge of the AO but it 
is expensive. 

o For example, they have 13 soldier on CATS on Kosrea.  Cost is $2M 
per years.  Ponape—USAF/ USA/USN engineers pull on a rotating 
basis. 

 
b.  Their three major issues are:   

• Equipment lift,  
• Requirement for on the ground recons to provide critical data 
• The tendency to default to LOGCAP vs. deploying engineer units 

 
5. Briefing on Field Force Engineering and Tele-engineering at POD.  Fact sheets 

maintained in SAIC hard copy file.  Dr. Larry Lynch at ERDC is the go-to guy for 
tele-engineeri 

 
6. Visit with CAPT Jim Randol, Navy PacDiv, 11 Apr 02 

 
a.  Responses to Annex A questions. 

• Q1:  Capabilities annex is good. 
o TPFFD issues must include personnel flow.  Equipment can be in 

position, but it is useless without personnel. 
• Q2:  Modernization of equipment—now worn out.  Force strength is 

adequate.  Lift is a challenge.  Old equipment breaks down—causes 
requirement for additional lift to replace.  Example:  one dozer in 
Afghanistan could not be repaired on-site.  The CBs finally had to fly in 
another one. 

o Big problem with equipment is money.  Equipment is available 
commercially. 

 
b.  CAPT Randol also made the following points: 

• Rental warehouse of equipment prepo makes good sense. 
o Now CB equipment has to come from Port Hueneme in CA. 
o He has done short term leases but they’re expensive. 
o Equipment problems:  dozer, graders, other heavy equip.  Also 

water well kits.  He had to order four for the PI, resulting in a 3-4 
week delay. 

• Well drilling teams site own wells.  However, CBs are using Army tele 
engineering data links—did in Afghanistan. 

• To cover the mission risk associated with equipment break downs, they 
have to send a greater load of repair parts and a larger maintenance force. 

o POINT:  All this creates a greater demand for lift.  Our study could 
do a cost analysis of new equip with a reduced probability of 
failure vs. greater lift required to repair/replace/support older 
equipment. 
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• CB equipment in Afghanistan was retrograded with its equipment—Army 
units following on brought in own equipment, creating additional lift 
requirements. 

• There are TPFDD problems w engineers to do RSOI before ports are 
secured, cleared, etc.  APOD/SPOD capabilities need to be number one 
priority.   

• CONCAP:  Problems arise with the willingness of the owners of 
APOD/SPODs to let contractors unload.  We only experience this in 
wargames.  LOGCAP, etc, is expensive and requires money upfront. 

o The Navy only brings in CONCAP when strategic lift restrictions 
mean it can’t bring in CB units.  This is not an uncommon 
problem. 

o Probs using third country nationals.  Host nation sometimes won’t 
allow it or there are other considerations (Camp X-Ray example) 

• Reference the question on force structure, CAPT Randol replied that it is 
OK today unless more end strength is cut. 

• I TEMPO issues (troops deployed more than 180 days—Extra $100/day).  
The Navy had to kill one unit to keep I TEMPO low enough.  Eventually 
this could mean that we won’t have sufficient forces forward deployed—a 
rotational base issue. 

• Information:  He has used software package for reach-back engineering at 
29 Palms and recently in the PI.  This is a good tool.  Information is 
available on sites and staff engineering support is available directly to 
units on the ground. The Navy calls it the Reachback Program and it 
includes CAD drawings, etc.  Each battalion has one set.  He did not know 
the relationship to Army tele-engineering.. 

• Question 6:  They use 48-96 hour tethers for forward-deployed units.  
They are now getting sufficient advanced warning to complete planning in 
the required time.  Air dets are assembled with the proper rate mix and the 
system is flexible enough.  The problem is knowing what tasks engineers 
will need to be able to do.  Information on engineer tasks early on is 
critical.  LNOs to TF Commanders are critical to providing this 
information.   

• Question 7:  Task-specific information is critical.  They have to order 
BOMs very early. 

 
c.  His major challenges are:   

• Old equipment 
• lack of task specific information 
•  SPOD engineers are too far back in the TPFDD. 

 
7.  Visit with Master Gunnery Sergeant Restifo, MARFORPAC Eng, 12 Apr 02 
 
 a.  MGySgt Restifo made the following points: 

• Some engineer units on TPFDDs don’t exist 
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• A big problem that he has observed is that maneuver commanders are not 
willing to incorporate engineers into deployments.  They want “trigger 
pullers”—until they get into difficulty because they don’t have engineer 
support. 

• Force flow issues—engineers in the right places in TPFDD 
• Equipment problems:  Prime movers for bulldozers. 
• Training Issues: 

o USMC doesn’t have tactical engineers properly trained to do 
M/CM/S  

o Entry-level training is insufficient.  Marine engineers now get 7 
weeks in basic engineers school vs. 17 they used to have.  There 
are also no school quotas for demo school, etc. 

• Mine/countermine warfare.  They have real problems with mine detectors.  
USMC is still using metallic/nonmetallic mine detectors that the Army 
eliminated in the ‘80s due to lack of reliability. 

• M-9 ACE.  27-29 on Okinawa.  Operationally they are very disappointing 
and break down very easily.  They are now used mostly to haul equipment 
in the bowl. 

• SEE has the same problem.  They are not utilized properly.  Operators use 
them as bulldozers and they break, particularly the front suspension.  Their 
hydraulic tools, however, are great. 

• Equipment Maintenance:  heavy equipment doesn’t have enough time in 
maintenance cycle, and there are also problems with SEE CL IX. They 
have no funding for depot rebuilds of M-9s and SEEs. 

• SEE and other operators are not familiar enough with their equipment.  
Operator skills are perishable, and operators do not get enough hours on 
equipment in units.  This is also due to environmental constraints on 
digging. 

• Exchange of Information:  Individuals throughout the force know the 
solution to common problems but there is no way to transmit this 
information throughout the force.  A common lessons-learned database 
might be useful in this regard. 

• Training dimension:  the challenge is in getting other elements trained on 
how to employ/use engineers. 

• Obstacle breaching: 
 --Mines are a major problem 
 --The force has no experience in breaching deliberate obstacles 

--Anti Personnel Obstacle Breaching System (APOBS) replaced 
bangalores.  He says that it had a 50% failure rate in Desert Storm.  It is 
deployed in two 65-lb packages.  Fielding just started.  He doesn’t know 
about training capabilities. 

• Demolitions:   
o Training allocations for demolitions are way down.  Therefore, 

Marines are not able to train in proper utilization. 
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o Remote firing system replacing M-21.  Battalions bought the 
commercial remote “Bear” system, which has a range up to 17 
miles when employed with remote antennas. 

o Demo kits:  New ones are being fielded. 
• USMC has no well drilling dets. 
• Bridging shortages.  MGB & ribbon are available.  M4T6 is no longer 

around.  They are using causeways as substitute.  Carbon fiber bridging 
might be useful but he questions its moment bearing capability.   

o MARFORPAC has two or three sets of ribbon in theater plus MPS.  
A full 300m set is on MPS along with MGB (CL 40 only).   

• PREPO:   
o There is a full MEF set of engineer equipment on MPS.  

Equipment readiness good.  Everything is unloaded/tested yearly. 
o One problem with MPS is that you can’t get to specific equipment 

easily due to loading. 
o PREPO Afloat is under our control and can reach AOs in only a 

few days.  However, engineer equipment is hydraulic and must be 
exercised, not just started up weekly.  Therefore, you need enough 
room on a ship to exercise it. 

• There are problems getting engineers on survey teams.  We need to send 
people who will actually do the work and can save a lot of money if we 
send people with the correct expertise. 

• New Equipment: 
o He doesn’t like COTS and believes it is a “band aid fix”, like 

backhoes vice SEEs.   
o The Australians have a high-speed armored backhoe, called a High 

Mobility Excavating vehicle, equipped with hydraulic drive. 
 

b.  Biggest Shortfalls:  
• Training.  The Force needs realistic training, particularly live fire.   
• Information availability.  We must get information down to lieutenants 

who really need it.  Now it is retained at HQ level.   
 

c.  A Joint Lessons Learned database might be useful—if we could populate it 
with the right information and make its attractive enough for people who need the 
information to use it. 

 
8. Mr. Dunn concluded his visit by paying an office call on BG Brian Geehan, the 

PACOM J-4, for whom he briefly described the objectives and methodology of 
the study.  BG Geehan commented that he found it difficult to deploy and employ 
Army combat heavy engineer units in the discrete, tailored packages necessary for 
contingency operations in the Pacific Theater. 
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9.  Mr. Dunn departed Hawaii on 13 April enroute to Seoul to visit US Forces Korea.  
The trip report from that visit is provided separately. 
 
       

 
Richard J. Dunn, III 

      Senior Analyst, SAIC  
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 SOUTHCOMSOUTHCOM

Visit ObjectivesVisit Objectives

•• ShortfallsShortfalls  -  Identify joint engineer capability shortfalls

• Risks - Identify CINC’s risks due to  joint engineer
capability shortfalls

•• MinimizeMinimize – Identify CINC actions to minimize or manage
the risk

•• Working  SmarterWorking  Smarter  - QDR/ DoD (do more w/less)

•• Capability-based PlanningCapability-based Planning – Impacts and “How To”

•• Receive commentsReceive comments on SAIC analytical products
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JS J4 Eng Capability StudyJS J4 Eng Capability Study
Meeting  Agenda w/SOUTHCOMMeeting  Agenda w/SOUTHCOM

16 April 02

0800                JS J4 Study Overview / Objectives

                             Focus #2  Capabilities vs. Requirements

                             Focus #3   Shortfalls

                             Focus #4   Risks

                             Focus #5   Mitigating Risks

                             Focus #6  Capability-Based Forces (CBF)

                             Focus #7  How to best to support Capabilities Based Forces (CBF )

                             Focus #1  Analytical Products

1500                     Discussion with Other Staff or Component Engineer Elements

• Plans

• Operations

• Review appropriate documentation

1600                      Wrap Up
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SOUTHCOM RESULTSSOUTHCOM RESULTS

  ATTENDEESATTENDEES

• COL Mike Barry SOUTHCOM Command Engineer

• Mr. Bob Brown Dep Director

• LTC McCall (USA) Engr – CENTAM Chief

• LTC Thomas Kula (USA) Engr -  SOUTHAM Chief

• Maj Jim Dominick (USMC) – Carib CD Manager

• LTC Jerome Jackson (USMC) J4

• LTC Jan Jedrych (USA) J4

• CDR Gary Sugino (USNR) Seabee

• Maj Mendoza (USAF) - Country Officer

• LCDR Jeff Johnston (USN) Seabee – Country Officer

• MAJ Jim Justice (USA) J5 Plans

• LTC Lyn Padgett (USA)

• LTC Treleaven  (USA) Dep Cdr Mobile District COE
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Focus #1:  Analytical Products

Comments/questions on provided draft analytical products:

a.  Engineer Unit Capabilities Worksheet/Tool?

b.  Historical Analysis Worksheets?

c.  Market Research Worksheets?

d.  Classified OPLANs and CONPLANS Worksheets and Analysis Paper?

e.  CINC Questionnaire?

SOUTHCOM RESULTSSOUTHCOM RESULTS

• Historical information contained in SOUTHCOM files had limited
detail on numbers of engineers deployed for HA/DR projects.

• SOUTHCOM Engineers had no other comments on the analytical
products.
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Focus #2:  Capabilities vs. Requirements

What engineer force capabilities do you need today to meet your
engineer requirements?

SOUTHCOM RESULTSSOUTHCOM RESULTS

•  Need in AOR OPCON General Engineer capability to provide
rapid reaction force to meet urgent HA/DR needs.  The loss of
Camp Moscrip Seabee Permanent Deployment site was very
significant.

•  Need better off-road and highly capable well drilling capability with
integrated filtration and distribution systems.

•  Need alternative construction methods/standards/materials for
HA/DR projects that minimize/eliminate the CL IV transportation
burden and enable a less skilled construction workforce.

•  Need better mine detection/de-mining capability.
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Focus #3:  Shortfalls
What are your shortfalls?  What risks are caused by these shortfalls in
the  engineer capabilities you have available?

a.  Delay in mission execution?

b.  Cost (casualties/funds, etc) at which the mission would be
accomplished?
c.  Other?

SOUTHCOM RESULTSSOUTHCOM RESULTS

•  Without in AOR OPCON Engineer Capability SOUTHCOM has
excessive delays in providing a quick response to HA/DR missions
and thereby loses opportunities to foster country relationships and
fully support SOUTHCOM’s TEP.

•  Without better well drilling and filtration/distribution systems an
important HA mission is often compromised and does not obtain its
full benefit.
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Focus #3:  Shortfalls Continued

SOUTHCOM RESULTSSOUTHCOM RESULTS

•  Critically short strategic lift of bulky/heavy CL IV items often
prevents the timely initiation of HA/DR projects and compromises
the accomplishment of important projects.

•  Without better mine detection/de-mining capability, SOUTHCOM
cannot offer technologies that enhance decades old methods for
dealing with extensive localized situations.

•  Shortfalls in all engineer related capacities result in delays in rapid
responses that exacerbate SOUTHCOM’s initiatives to build better
relationships and foster stable democratic societies within AOR.
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Focus #4:  Risks

How do you reduce risk today?

SOUTHCOM RESULTSSOUTHCOM RESULTS

•  SOUTHCOM Engineer shortfalls are managed by executing a
deliberate three year project planning cycle that greatly facilitates
operational and logistical planning for general engineering projects
focused on HA/DR areas.

•  SOUTHCOM has initiated feasibility studies with the 416th

ENCOM to identify promising alternative construction
methods/materials to reduce heavy dependence on critically short
strategic lift of CL IV materials and to enable utilization of a more
unskilled workforce for frequently recurring general engineering
construction projects.
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Focus #4:  Risks Continued

SOUTHCOM RESULTSSOUTHCOM RESULTS

•  SOUTHCOM Engineer closely coordinates with Mobile District
Corps of Engineers and NAVFAC for contract construction within
AOR to meet specific needs as funding is made available.

•  SOUTHCOM Engineer closely coordinates with Active/Reserve
Engineer units to conduct pre-mobilization planning and to monitor
construction accomplishment to ensure quality and sustainability of
HA/DR projects.
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Focus #5:  Mitigating Risks

How might the following alternative strategies also help to mitigate these
risks?

a. Increased forward positioning of engineer forces?

SOUTHCOM Engineers feel that forward positioning of engineer forces is not
cost effective and does not provide significant advantages within AOR, but
have identified in AOR General Engineering OPCON forces as a key risk
mitigation strategy.

b. Increased prepositioning of engineer equipment?

SOUTHCOM Engineers feel that prepositioning of engineer equipment is not
cost effective given the deliberate three year project planning/execution cycle,
but have identified in AOR General Engineering OPCON forces as a key risk
mitigation strategy.

c. Increased reliance on contracted civil engineering support?

SOUTHCOM Engineers do not feel increased reliance on contracted civil
engineering support helps significantly mitigate risks.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #5:  Mitigating Risks Continued

How might the following alternative strategies also help to mitigate these
risks?

d. Modernization/reorganization of engineer forces to make them more
deployable?

SOUTHCOM Engineers felt that Army engineers should follow the Air Force
REDHORSE and/or Navy Seabee strategy of creating rapidly deployable cells
that can quickly assess engineering requirements and contribute to urgent
HA/DR needs.

e. Enhanced information systems to provide critical mission planning
information much more quickly and reliably and in much greater detail
so that engineer forces can be much better tailored for specific
missions?

SOUTHCOM Engineers expressed general support for enhanced engineer
planning tools that  helped integrate critical mission planning information in
support of urgent HA/DR requirements.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #6:  Capability-Based Force
Based on recent operations (e.g. ENDURING FREEDOM) the U.S.
must be able to intervene in unexpected crises against opponents
with a wide range of capabilities.  Such intervention may take
place in distant regions where urban environments, other
complex terrain, and varied climatic conditions present major
operational challenges.  This requires a capabilities-based
approach that requires identifying capabilities that U.S. forces will
need to deter and defeat adversaries who will rely on surprise,
deception, and asymmetric warfare to achieve their objectives.

a.  How is your Command planning to accomplish this?

SOUTHCOM Engineers had not assessed this change in Defense
Planning Guidance strategy in much depth.  SOUTHCOM’s current
planning guidance does encompass this shift and their focus has
not been on addressing this DPG strategy shift.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #6:  Capability-Based Force Continued
a.  How is your Command planning to accomplish this? Continued

SOUTHCOM’s focus on HA/DR missions and the high utilization of
engineers in fostering relations and supporting democratic
governments has led to a planning approach that implements much
of the new DPG guidance toward a capabilities based force.

Since SOUTHCOM is focusing most of its energies on HA/DR they
will continue to use this “capabilities-based” approach.

b.  How will engineers provide support?

SOUTHCOM’s identified civil engineering shortfalls preclude the full
implementation of planning for a capabilities based force.

Acquisition/resolution of SOUTHCOM identified engineering
shortfalls will greatly assist them in fully realizing planning which
addresses a capability-based force.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #7:  What is Needed to Support
Capability-Based Force

a. What capabilities do you need to accomplish this?

• In AOR OPCON General Engineering Capability

• Alternative construction methods/materials

• More deployable engineer forces

• Enhanced well drilling capacity

• Better mine detection/de-mining

b. Must engineers be capable of responding rapidly to events that
occur with little or no warning?  How do they achieve this?

Yes, reorganize into scalable/tailorable task forces.

Consider creating a Joint General (Civil) Engineering force.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #7:  What is Needed to Support
Capability-Based Force Continued

c. Must engineer units be scalable and task-organized into modular
units to allow the combatant commanders to draw on the
appropriate forces to accomplish the mission?  How might this be
done?

Yes, organize Joint Engineer forces similar to REDHORSE or
Seabee structures.

d. Must engineer units be highly networked with joint command and
control?

Yes, not as critical in SOUTHCOM.

e. Must engineer units be able to integrate effectively into joint and
combined operations?

Yes, and multinational operations also.

SOUTHCOM RESULTSSOUTHCOM RESULTS
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Focus #7:  What is Needed to Support
Capability-Based Force Continued

f. What capabilities/characteristics does this require?

• In AOR OPCON General Engineering Capability

• Alternative construction methods/materials

• More deployable engineer forces

• Enhanced well drilling capacity

• Better mine detection/de-mining

SOUTHCOM RESULTSSOUTHCOM RESULTS
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An Employee-Owned Company

Study Overview

Purpose: 
• Validate (Research and Report) engineer requirements 
   and capabilities, taking into account the impact of 
   current initiatives
• Explore alternatives that can improve engineer response

• Provide cost analysis of alternatives 

Sponsor: Joint Staff, J4 (POC: CDR Eric Odderstol)

Study Period: 17 Jul 01 – 30 Sep 02*

Improve Responsiveness and Effectiveness

* Revised SOW
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An Employee-Owned Company

Study Scope
Task 9.1: Research:

•Task 9.1.1: Engineering Requirements:
--Provide engineer requirements of OPLANs, CONPLANs, FUNCPLANs,
and Theater Engagement Plans by CINC.

--Record historical pattern of engineer deployment and employment; 
include Operations Noble Eagle and Enduring Freedom*.

•Task 9.1.2: Engineer Capability: Develop inventory matrix of engineer unit
     capabilities
•Task 9.1.3: Market Research: characterize by region the construction industrial

base and impediments to construction contracting

•Task 9.1.4: Provide and assess existing policies, procedures, and
     initiatives used to select and deploy engineer forces; include QDR*.

•Task 9.1.5: Document discrepancies between requirements & capabilities.

* Revised SOW addition
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Study Scope
(Continued)

Task 9.2: Alternatives

•   Task 9.2.1: Measures of Effectiveness (MOE):

--Develop MOEs.
--Assess alternatives and current CINC and Service initiatives

•   Task 9.2.2: Measure of Risk (MOR): Develop MORs as a result of
     identified shortfalls.

•  Task 9.2.3: Present alternative strategies (courses of action) to improve
   Engineer response to include:

--Advances in technology
--Logistics

   --Construction methods
--Facility design / criteria
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Task 9.3: Recommendations

•  Recommend plan to improve engineer response for range of military
    operations, to include:

ß Long and short-term recommendations to improve existing engineer capability.
ß Proposed quantities and mix of engineer capability.
ß Programming recommendations for Services to consider.
ß Milestones for implementation.
ß Cost analysis of each proposed strategy.
ß Risk assessment in meeting the validated engineering requirements
ß Mix of pre-positioned, CONUS-based, forward deployed and contractor
    provided engineer capability.
ß Quantities, types and locations of engineer assets to be prepositioned
    and forward stationed.

Study Scope
(Continued)
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Study Assumptions

• Plan tasks / Engr unit requirements are valid.

• Study focus is weighted to Civil / General Engineering 
    analysis vice mobility, countermobility, and survivability.

• CONPLANs and FUNCPLANs limited in detail.

• OPLANs provide only major tasks and gross force listings.

• Specified tasks identified in plans represents a small
    portion of the total Engr requirement.

• Plan and historical review, CINC Questionnaire, and
    CINC / Service Assessment Survey captures issues and
    capability shortfalls.

Key Point
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Study Approach

  Requirements vs.
• OPLAN/CONPLAN
• TEP
• Policies
• Contractor Capabilities
• SSC/HADR Historical 
    Review
• FLOW, JULLS, AARs 
• JMRR Issues
• Survey
• Interviews

   Capabilities   =
• Forces For Memo
• Engr Unit Capabilities
• OPLAN/CONPLAN
• Contractor Capabilities
• Historical Review
• QDR
• DPG
• CPG 

   Delta
• Shortfalls
• CINC Issues
• Service Issues

COA
• MOE
• MOR
• CA

 Recommendations
• Prepo 
  (Ashore, Afloat, Contractor)
• Contractor
   (US, Host Ctry, 3rd Ctry)
• HNS (Gov’t to Gov’t)
• Force Structure
• Force Flow (Lift)
• Reduce Requirements
• Other good ideas

Engr related Qualitative and Quantitative factors 
that inhibit CINC mission
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Study Approach

  Requirements vs.
• OPLAN/CONPLAN
• TEP
• Policies
• Contractor Capabilities
• SSC/HADR Historical 
    Review
• FLOW, JULLS, AARs 
• JMRR Issues
• Survey
• Interviews

   Capabilities   =
• Forces For Memo
• Engr Unit Capabilities
• OPLAN/CONPLAN
• Contractor Capabilities
• Historical Review
• QDR
• DPG
• CPG 

   Delta
• Shortfalls
• CINC Issues
• Service Issues

COA
• MOE
• MOR
• CA

 Recommendations
• Prepo 
  (Ashore, Afloat, Contractor)
• Contractor
   (US, Host Ctry, 3rd Ctry)
• HNS (Gov’t to Gov’t)
• Force Structure
• Force Flow (Lift)
• Reduce Requirements
• Other good ideas

Engr related Qualitative and Quantitative factors 
that inhibit CINC mission9-11

QDR
War on Terrorism

Capabilities-
Based
Force
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9-11, QDR, War on Terrorism
“Before”

• Force Projection #1

• 2 MTWs

• Reinforcement very
important

• Focus more on
the present

• Little impact on CINCs
 & resources
• Engineer requirements

--Camp Bondsteel,
Kosovo

“After”

• Homeland Defense #1

• Capabilities-based force

• Reduced importance

• Balance current ops &
transformation

• Significant impact on
CINCs & resources

• Engineer requirements

--Jacobabad, Pakistan
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Insights to Date

Historical

• No central databases of historical engineer
deployments available anywhere

• Our picture of past engineer activity/deployments
is incomplete and we cannot measure degree of
completeness

• Need rigorous method to capture historical data
for future operations

Plans Review

• In most cases it is extremely difficult to determine if
existing theater warplans are properly resourced with
engineers without rolling up unit level plans

• Engineer planning support tools are outdated and
inadequate

• Effective hasty contingency planning requires planning
tools that allow rapid integration of planning at different
echelons

Capabilities

• Joint Engineer capabilities involve numerous /
diversified tasks

• Challenges in comparing Services’ level of
capabilities and responsibilities in ability to
execute various tasks

• Difficult to equate engineer tasks with
equipment authorization

Market Research

• Engineering assets are at the macro / national level only,
no data at the operational or tactical level of detail

• Supposedly, the level of detail down to types of
equipment and the condition of supporting infrastructure
is not retained at DoD level, but is found at the CINC
staff level

• Some detailed information may be available through
commercial firms such as Halliburton (Kellogg Brown
and Root (KBR))
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Purpose of Visit

• Facilitate active and timely information exchange

• Drill down into CINC engineer force requirements, 
existing capabilities, shortfalls, associated risk, and
possible solutions

•Review J4/SAIC analytical products
- Engr Unit Capabilities Worksheet
- Historical Analysis Worksheets
- Market Research Worksheets
- Classified OPLANs and CONPLANs Worksheets
- Classified OPLANs and CONPLANs Analysis Paper
- CINC/Service POC Questionnaire
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Discussion and Questions
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Back-up



 Mar 02 14



 Mar 02 15
®

An Employee-Owned Company

Team Organization

Program Manager

HISTORICAL
 REVIEW

COST ANALYSIS

Charlie Dye
Jason Reis

Joe Mulherin
Mark Kintner

Admin Support

Lou-Ann Baines 
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Rich Dunn
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1.  Multiplier Name:  Capabilities-Based Engineer Forces (Submission 1) 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, (703) 676-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  Engineer responses to requirements tend to be too slow and we 
either have too few engineers with a contingency JTF or we end up deploying too many.  
 
5.  Potential Solution:  CDR Keith recommended that we get engineers to think 
capabilities-based force like engineers did in Afghanistan, where they cycled the right 
people through then out.   

o We need a permanent engineer C2 element as part of standing JT that can be 
augmented as necessary.  We can then phase engineer organizations through 
as required, then out as tasks are completed.  

o This would require reach-back planning with the executing C2 with the SJTF. 
 PACOM is essentially doing this with a 600-man mandated total 

personnel cap in the PI. 
o Do we need changes in engineer units to do this?  CDR Keith stated that we 

must train like detachments train.  CBs are used to doing this already.  Prime 
Beef and Red Horse can’t support themselves by design.  CBs have 100-man 
air detachments—self-contained with supplies for 100 days.  We need 
modularity and a “prepo depo” so we can leave behind equipment from unit to 
unit. The depot should also include CL IX. 

 
6.  Advantages:  Significant improvement in both the delivery of critical engineer equipment 
into theater and the operational readiness of that equipment.   
 
7.  Potential Disadvantages:  Operators would have to be trained very quickly on the 
equipment 
 
8.  Numbers Required or Factors for Determination:  As only a single pool of equipment 
need be maintained in theater to meet the 3-14 days requirement (approximately), the numbers 
should be relatively small.  Probably a pool of 10 each of the most common types of required 
equipment (e.g. dozers, scrapers, graders, front-end loaders, dump trucks, cranes, and air 
compressors) would meet the requirement. 
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Capability-Based Engineer Forces (Submission 2) 
 
2. Submitting Organization:  Ideas Extracted from JFCOM ECS Visit 
 
3. POC:  Name, Rank, Phone Number, and e-mail 
 
4.  Statement of the Problem: Each Service approaches satisfying its requirements in 
supporting CINCs differently, which can often result in incompatible or at least disjointed 
operational engineering support.  Engineer units to be responsive to Transformation 
principles must be scalable and task-organized into modular units to allow combatant 
commanders to draw on the appropriate forces to accomplish the mission.  There have 
been recent challenges in providing quick Service engineer unit taskings for specialty 
elements, e.g., airfield firefighting units, due to capability differences between Service 
units.  Army airfield firefighting elements are trained to support rotary wing aircraft 
while USAF elements are trained to support bigger fixed wing aircraft.  Differences have 
had to be resolved through high-level staff coordination.  The increase reliance on 
establishing base camps in close proximity to airfields in future operations calls for an 
increase in readily available firefighting units in the future.  Most of Army’s firefighting 
units are Reserve components.  With increase emphasis on capability-based forces, the 
requirement for readily, deployable and more interoperable/interchangeable specialty 
engineer units, e.g., airfield firefighting units, prime power units, and general 
construction units, will increase. 
 
5.  Potential Solutions: To improve responsiveness and effectiveness of joint engineers 
the following options should be evaluated: 
• Tailorable Units - The need for configuring Army operational engineer units into more 
rapidly deployable cells similar to USAF Red Horse and/or Navy Seabee strategies needs 
to be evaluated.   An essential consideration for configuring forces for contingency 
deployment, however, must be focused on tailoring units so that they can be self-
contained and supported.  Navy Seabee reorganizations have developed this same 
capability.  USAF Prime Beef and Red Horse pre-configured teams, however, require 
external support. 
• Additional Internal Capabilities – In future fast pace operating environments, all civil 
engineer construction units will require additional capabilities (either internally or pre-
identified (UTC/ULN) augmentation: internal design capabilities are called for to 
perform preliminary design support, warranted contracting and procurement officers 
should be appointed, tele-engineering capability offers great reach- back potential for 
reducing engineer footprint.   
• Operational civil engineer forces must be quickly deployable. Challenges exists 
w/availability of operational engineer elements other than just the highly visible, heavy 
engineer battalions in meeting future requirements.  For example: Fire fighting (FF) 
unit’s capabilities and requirements. Future operations will require more firefighting 
elements.  Most Army capabilities vested in Reserve components, e.g., timely activation 
challenges for supporting hasty employment requirements.  In addition, the Army has 
become depend on airfield operations.   FF units should be more 
interoperable/interchangeable, e.g., Army FF units’ focus on rotor wing fires vs. USAF 
FF units are focused on large fixed wing aircrafts.  
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• Prepositioned Set Configuration – selected civil engineer equipment must be readily 
available. Most Army engineer unit sets prepositioned are designated for tactical engineer 
vs. general civil engineer units.  The prepositioned mix between tactical vs. civil engineer 
type equipment based on the threat, timelines established for requiring specific 
engineering tasks to be accomplished, and the construction standards anticipated for the 
initial entry forces, should be assessed.  In other words, when are general civil engineer 
units and their equipment really required in the AOR?  Determining this capability 
requirement will help justify additional prepositioning of general civil engineer 
equipment and materiel. 
 
6.  Advantages: Provides a more concerted focus on what specific joint capabilities 
each Service must have to support full spectrum operations.  Establishes a sort of 
configuration control on similar and coordinated interoperability/interchangeability 
capabilities across the joint engineer community. 
 
7.  Potential Disadvantage: Major shift in how Services currently organize, train, and 
equipment. 
 
8.  Numbers Required or Factors for Determination: 
 
9.  Reference Sources (If Available): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

1.  Multiplier Name:  Capabilities-Requirements Matrix as a Planning Tool for Matching 
Engineer Capabilities to Plan Requirements 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, 703 6786-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  One of the major challenges engineer planners face is 
matching the capabilities of different types of engineer units or contract organizations to the 
requirements of war plans or contingency operations. 
 
5.  Potential Solution:  A table like the one below might be useful to help in this 
determination.   
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The following real-world example of the requirement to establish base camps in the PI to 
show how the task requirement might be laid out for an actual requirement.  
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We could use “lines” on the capabilities matrix where the ability of each type of 
organization to meet the capability requirements could be represented as shown by the 
following example for LOGCAP: 
 

Ti
m

e
Ri

sk
Co

st
Li

ft

Lo
ca

l 
M

ats
’ls

 
Re

qd Av
ail

a
bi

lit
y

Type of 
Capabilities

LOGCAP
Scale:
1-Low
10-High

5 2 8 0 0

Su
pp

or
t

Re
qd

8 10

Capabilities Task Factors

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

1
2
3
4
5
6
7
8
9
10

 
 
Task requirements could then be matched to “lines”.  We could use the matrix as a 
training tool and could also link it to available unit capabilities via a database on what’s 
available in country or in theater.  The planning system must then capture what actual 
engineer tasks are performed and how in a lessons-learned type database.  In execution, 
this matrix could of course be completely automated and incorporated as part of a larger 
engineer planning tool. 
 
6.  Advantages:  If we load actual unit capabilities and availability in this matrix, it would 
greatly assist engineer planners in identifying which units or contract engineering must be 
deployed to provide the required engineer capabilities. 
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7.  Potential Disadvantages:  Although an automated system as described above offers quick 
answers, engineer expertise must then be brought to bear to insure that the answers meet the 
“common sense” test. 
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Reorganization/Restructure of U.S. Army Engineer 
 
2.  Submitting Organization:   
 
3.  POC:  Name, Rank, Phone Number, and e-mail 
 
4.  Statement of the Problem:  A significant concern among planners is the large lift 
requirements for U.S. Army engineer forces.  With the exception of a few non-divisional U.S. 
Army engineer units, most U.S. Army engineer units require extensive resources to deploy.  
Since these units are not designed to be task organized into smaller elements, the planners 
often shift their LAD to much later in the flow of forces thereby minimizing their potential 
contributions to infrastructure engineering missions.  Planners often must make difficult lift 
prioritization choices that often result in units with large lift requirements being place lower on 
the lift priorities. 
 
5.  Potential Solution:  Reorganizing/restructuring U.S. Army engineer units to be more 
quickly deployable and tailorable to specific early engineer infrastructure needs would lessen 
the massive lift requirements associated with U.S. Army engineer forces while enabling 
tailored units to promptly assess and support early infrastructure engineering requirements. 
 
6.  Advantages:  Reorganization/restructuring of U.S. Army engineer units would allow better 
matching of engineer capabilities against future capabilities needs.  Additionally, the 
restructuring of engineer units to provide for more prompt deployment of critical engineering 
assets (personnel and equipment) would help identify future needs and help ensure the best 
infrastructure support base possible for continuing operations. 
 
7.  Potential Disadvantages:  Reorganization/restructuring of U.S. Army engineer units is a 
costly and time-consuming process.  Many doctrinal issues must be researched and resolved to 
properly and effectively shift the focus of U.S. Army engineers from a more traditional EAC 
mission to those centered on specific capabilities during the early stages of future wars.  . 
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Capability Requesting Guidelines 
 
2. Submitting Organization:  Extracted from JFCOM ECS Visit  
 
3. POC:  Name, Rank, Phone Number, and e-mail 
 
4. Statement of the Problem:  Today, to meet theater level engineer support 
requirements, CINC planners in coordination with their respective Service components, 
request specific engineer units be allocated in support of planned missions.  JFCOM, as 
the Provider of Joint Forces, does not have adequate force sizing tools to determine what 
units, or portions of a unit’s capabilities, are actually required to meet a CINC’s engineer 
requirement. Without such tools, the process of providing forces often equates to a 
“rubber stamping” exercise.  Service interests tend to drive the requirement determination 
process.  Each Service approaches satisfying its requirements differently and this can 
often result in incomplete, incompatible, duplicative, overstated, or in some cases, 
disjointed operational engineering support.  For example, a current operation’s 
requirement for a Force Provider kit included a requested for only a 10-12 personnel team 
to maintain and operate the kit’s environmental equipment since it would be located on-
site with a USAF Red Horse unit that was already available in the AOR to erect the kit.  
The Army, however, sent an entire Force Provider unit to install, maintain, and operate 
the kit since it was an Army owned asset.  
 
5.  Potential Solution:  In order to efficiently use all available DoD assets, better joint 
force sizing tools are required for requesting, allocating, documenting, and justifying 
engineering support force structure. Requirements need to be based on required 
capabilities, in-lieu-of type units to better support the viability of the joint force provider 
concept (from the CINC, Services, and joint community perspectives).  Warfighting 
CINCs should define specific engineer requirements and capabilities without requesting 
specific engineer units, e.g., construct a base camp to accommodate 5000 persons, a 1/2-
mile runway, etc.  JFCOM, as the Force Provider, should have the tools to determine 
what units or portions of a unit are required, what Services have such capabilities, where 
they are located and current commitments, and how best to source and commit needed 
but limited forces to meet CINC requested capabilities. Such tools must have a joint 
application that ensures a common understanding of responsibilities.  Further, these tools 
must allow users to determine and access requirements vs. capabilities in order to meet 
the gamut of CINC requirements. 
 
6.  Advantages:  Given the broad range of demands imposed on the US military engineer 
communities, DoD – due to the rapidly changing international security environment, and 
by today’s limited resources – must continue to wrestle with the challenges of providing 
only the right quantity of engineer resources, at the right place and time to meet 
diversified missions associated with full spectrum operations. Requesting required 
capabilities in-lieu-of specific engineer type units, coupled with initiatives to make 
engineer units more tailorable/scaleable and therefore, more responsive and efficient, 
would enhance DoD’s ability in getting the “biggest bang for its buck” with available 
joint force structure. 
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7.  Potential Disadvantages:  Change to an existing practice takes time.  It will be 
essential to gain CINC buy-in and their confidence that the rules for allocating forces 
based on their stated capability needs have been jointly developed and have appropriate 
flexibilities built in to support unique situations driven by METT-TC.   
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1. Multiplier Name:  Interoperability/Interchangeability 
 
2. Submitting Organization:  Extracted from JFCOM Engineer Capability Study (ECS) 

Visit  
 
3. POC:  Name, Rank, Phone Number, and e-mail   
 
4.  Statement of the Problem:  JFCOM’s current command focus (as a supporting 
CINC) is as the Joint Force Provider, Trainer, & Integrator.  To enhance their role in 
selecting units to meet supported CINC’s deployment requirements - standardization of 
Service’s general engineer (operational) capabilities, to include equipment and personnel 
skills, is required.  For example, in selecting civil engineer units required to support a 
JTF’s initial entry period, if JFCOM had ready access to each Service’s general civil 
engineer unit organization and capabilities, their ability to select units and reduce 
unneeded or duplicative force structure (and footprint) would be enhanced. 
 
5. Potential Solution: Operationalize civil engineer forces with 
interoperable/interchangeable equipment and capabilities (e.g., Service engineer forces 
capable of fully operating at the operational level in-lieu-of a “joint” engineer forces).  
There are current precedents where interchangeability capabilities are already in practice.  
For instance, the Navy using the same procedures trains all EOD units, e.g., EOD trained 
soldiers, sailors, airmen, and marines have similar knowledge and standard procedures 
that supports the benefits from standardizing unit capabilities.  Similar situations also 
exist today for general/civil engineer occupational skill training, e.g., universal engineer 
occupational skill sets are trained, schooled, and taught many of the same engineering 
procedures at Ft. Leonard Wood, making interchangeable skill sets among various 
operational engineer units possible.  
 
6. Advantages:  Implementation would minimize current capability discrepancies and 
assist in unit choice options during the force selection process, by:  

Ensuring all comparable Service general/civil engineer units have similar resident 
capabilities, e.g., Army engineer units are primarily selected for repairing MSRs. 
Developing comparable engineer task capabilities needed for supporting future 
full spectrum operations. For example, deployable Prime Power units are 
basically resident only in the Army.  Increased reliance on joint task forces and 
deployments to underdeveloped areas will require increased power generation 
capabilities in other Services to support future C4ISR and base camp 
requirements.  
Standardizing skills and capabilities to expedite unit identification. Different units 
in each Service now perform joint engineer capabilities.  For example, an Army 
Force Provider base camp is installed by Army Engineers, but 
maintained/operated by an Army Quartermaster unit, whereas the Air Force’s 
Harvest Eagle/Falcon base camp is both set up and operated by Engineer-type 
forces.  In the Army, EOD capability is an Ordnance corps vs. an engineer asset.   
In the Navy and USAF, EOD units are a part of their engineer force structure.   
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7.  Potential Disadvantages: Engineer equipment and procedural challenges must be 
identified and resolved to ensure operational engineer forces have appropriate 
interoperable/interchangeable capabilities.  
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Support Capability Options 
 
2. Submitting Organization:  Extracted from JFCOM Engineer Capability Study  (ECS) 

Visit 
 
3. POC:  Name, Rank, Phone Number, and e-mail 
 
4. Statement of the Problem:  There is a plethora of interrelated and often 
interdependent warfighting engineer support issues (support to other Services, host nation 
support [HNS], contractors on the battlefield, coalition support, refugee and civilian 
population support, etc.) that need to be considered when ensuring warfighter’s total 
engineer requirements are identified and resourced.  There is a reluctance to rely on 
external (e.g., US and foreign contractors, HNS, and allied and coalition military 
engineer forces) sources, however, in the deliberate planning process, given the lack of 
available engineer force structure (due to engineer unit TPFDD arrival times and /or force 
structure shortfalls) there often is no alternative.  This is further exasperated by the lack 
of formalized country-to-country agreements on what capabilities will actually be 
provided.  The risk associated with relying on eternal sources has not been defined or 
quantified to support the planning process.  
 
5.  Potential Solution: Driven by Services’ resource constraints, political realities, and 
growing mission requirements, CINCs may have to rely on growing levels of non-US 
military engineer support, to include HNS, US and foreign contractors, and allied and 
coalition military engineer forces and arrangements, to meet their warfighting, peacetime 
engagement, and theater exercise and training requirements. It is essential that available 
external engineer sources be collectively identified and quantified to determine their 
ability for supporting applicable portions of the total engineering requirements.  
Procedures should be established that incorporate these collective capabilities in the 
planning and force structure cycles, thereby eliminating duplication and overstating 
deployment requirements.  
 
6.  Advantages:  Collectively addressing all available engineer support capabilities will 
assist in minimizing theater-engineering requirement shortfalls.  Inclusion of external 
sources will assist in enhancing interoperability/interchangeability with allies. Reducing 
US military engineer requirements can assist in reducing early deployment strategic lift 
challenges.  External sources, by providing civil engineering capabilities, can reduce 
mission shortfalls in both the requiring theater and in other theaters by freeing up US 
military engineer units for other deployments.  
 
7.  Potential Disadvantages: Reliance on external sources, regardless of signed country-
to-country agreements carries a degree of risk. Difference between US military and 
external sources engineer/construction standards and equipment must be considered when 
determining level of effort expected from another source. The level of acceptable risk 
must be evaluated and quantified on a case-by-case basis.   
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Standards 
 
2. Submitting Organization:  Extracted from JFCOM ECS Visit  
 
3. POC:  Name, Rank, Phone Number, and e-mail 
 
4.  Statement of the Problem: General/civil engineering standards for construction in 
the AOR, e.g., base camps should be established.  The threat should be used to drive 
developing the standards.  Questions to be addresses include: In future operations, what 
engineer construction standard should be established and where?  What should be the 
quality of life standards throughout the AOR (USAF and Army standards are different)?  
It is alleged that standards associated with constructing UN base camps are clearer than 
DoD; if true why and should hours be the same or different?  What type of units must be 
available to execute the standards and still comply with reducing the footprint goals?  For 
example, if the standard is bare-base camps in the combat zone, are general engineer 
units required to install tents unless foundations are included? 
 
5.   Potential Solution: Review current construction standards to determine appropriate 
baseline. Based on review, develop joint Tactics, Techniques, and Procedures (TTP) that 
establishes clear and common template standards applicable to full spectrum operations.    
 
6.   Advantages: Establishes joint quality of life standards and supports interoperability 
and interchangeability concepts. Standardization of construction requirements would 
assist in reducing scarce lift requirements, multiple equipment development and 
procurement actions for similar items, support footprint reduction, and focus operational 
engineer units on core competencies.  
 
7.   Potential Disadvantage: Limits Service options.   Pros and cons of creating common 
construction standards must be evaluated based on improving responsiveness and 
effectiveness.    
 
8.  Numbers Required or Factors for Determination: 
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Field Force Engineering (FFE) 
 
2.  Submitting Organization:  HQ, US Army Corps of Engineers (USACE) 
 
3.  POC:  Michael Shama, GS-15, (202) 761-0453, michael.j.shama@usace.army.mil 
 
4.  Statement of the Problem:  Many engineer capabilities can be brought to bear to meet 
CINC requirements for infrastructure and facilities.  However, engineers are not always 
involved in the initial planning stages nor are engineer capabilities considered.  As a result 
engineers are placed in a reactive posture in developing solutions to theater problems after the 
concept of operations and course of action have been set.  This ad hoc approach to theater 
infrastructure and facilities requirements leaves the combatant commander with a large 
unsatisfied engineer requirement when he needs it most - early in the operation.  
 
5.  Potential Solution:  Field Force Engineering (FFE) specifically targets improving engineer 
support to contingency operations where friendly forces fluctuate quickly as the situation 
develops but are kept at minimum end-strength.  FFE links the components of the Army 
Engineer Regiment (USACE, ENCOM, USAES, and Public Works) into a seamless field force 
engineer capability to provide timely civil engineering to the warfighter.  The proposed 
peacetime structure provides integrated Army engineer planning capability.  Multi-compo 
teams work for the Army Service Component Commander (ASCC) and Combatant 
Commander to provide timely technical assistance.  ENCOMs have forward cells in all the 
ASCCs except USARSO.  USACE LNOs are placed at the combatant commands and ASCCs, 
as part of the engineer team, to bring USACE capabilities to bear in a timely manner.  The 
forward teams, using reachback, (e.g., TeleEngineering) provide real time access to additional 
planning support from ENCOMs and USACE commands, laboratories, and centers of 
expertise.  USACE has established reachback teams for base development planning and design 
and infrastructure assessment and deployable teams for real estate acquisition, environmental 
baseline assessments, and contract construction execution.  In planning, the objective is to get 
engineering solutions to operators inside of their decision cycles.  In execution, the objective is 
to have an integrated team approach to meeting combatant commander infrastructure and 
facility needs. 
 
6.  Advantages: FFE provides agile, responsive technical engineering and contract 
construction support capabilities to CINCs and their Army components worldwide during 
contingencies, exercises and peacetime engagement. This concept supports combatant 
commanders in the theater of operations by enabling forward deployed engineer assets to 
leverage CONUS-based technical engineering centers through reachback operations (e.g., 
TeleEngineering).  FFE teams rapidly plan and design for maximum leveraging of theater 
infrastructure and the development of base camps considering force protection, tactical, and 
environmental needs.  Construction may be executed by an optimal mix of troop and contractor 
capabilities.  Getting engineers appropriately engaged in the initial planning will save costs and 
provide better operational capabilities for the combatant commander. 
 
7.  Potential Disadvantages: There is a cost for developing and maintaining USACE readiness 
and support capabilities.   
 
8.  Numbers Required or Factors for Determination:  N/A. 
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9.  Reference Sources (If Available):  Michael Shama, HQUSACE, Assistant Deputy Chief of 
Staff, Operations (CECS-OP) 
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1.  Multiplier Name:  Alternative Construction Method- Shotcrete & Composite/Concrete 
 
2.  Submitting Organization:  U.S. Southern Command 
 
3.  POC:  Gary S. Sugino, CDR, 787.846.3500 ext. 3442, e-mail: gary.sugino@abbott.com 
 
4.  Statement of the Problem: This type of construction method regarding facility 
construction is extremely suited for the HA/DR environment in the SOUTHCOM AOR. 
Transportation of building materials and coordination and local purchase of CMU blocks is a 
very intensive process. Majority of the location have difficulties in delivery of the CMU’s as 
well as transporting to its destination. Another issue related with the CMU is the quality being 
varied from countries and locations within the countries of our AOR. The third issue is the time 
spent in laying blocks for the buildings erected. Materials can be transported easily and 
coordination of locally purchased material can be reduced. Typically construction units reach 
AOR too slow, too heavy and with insufficient construction time. 
 
5.  Potential Solution: For rapid construction of one or two story buildings, the shotcrete 
building construction kit can be transported easily and utilize the same aggregates and concrete 
mixes. Standard components of mesh and polystyrene can be assembled and concrete can be 
mixed and applied through the shotcrete gun.  
 
Composite/Concrete fill is easily assembled, like LEGO blocks and is rather lightweight, easily 
transportable and durable. Aggregate & concrete fills. Ideal for schools, clinics, community 
centers and latrines. 
 
6.  Advantages: By utilizing the shotcrete method of building construction, tedious block 
laying and transporting process can be trimmed. The shotcrete frame assembly and nozzle can 
be utilized by semi-skilled labor force. It will require relatively few number of personnel to 
supervise the use of the shotcrete equipment. Shotcrete gun can be applied in the same format 
as a spray gun for painting. A shotcrete frame on a 1,800-sqft medical dispensary was 
assembled in a matter of couple of days and shotcrete applied and completed in under a week’s 
time including a pitched roof. The completed building is rigid and can withstand wind speed 
equal to the CMU block-stucco building. 
 
7.  Potential Disadvantages: Air compressors and special nozzles are required for applying 
the shotcrete onto the wire mesh.  Electrical power for electrically operated compressor or fuel 
for power plant needed to operate the compressor. Concrete, aggregates/sand and water is 
needed as in the CMU block facility. Panels come in 4’x 8’, cells still needs to be filled with 
concrete & aggregates. 
 
8.  Numbers Required or Factors for Determination:  
 
9.  Reference Sources:  

a. Shotcrete – ICS 3-D Panelworks, Reinforced polystyrene steel panels with concrete. 
b. Composite/Concrete- Royal Building System, Connecting composite 

panels/concrete filled. 
 
 



 

Concrete sprayed on to truss wire mesh 
With Polystyrene center core.  
 
 
 
 
 
 
 
 
Composite panels with concrete fill  
In the center. 
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1.  Multiplier Name:  Carbon Fiber Bridging 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, (703) 676-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  One of the major engineer requirements for warfighting, 
contingency operations, or HA/DR is the replacement or repair of fixed bridging.  Most 
available stocks of vintage Bailey bridge have been exhausted and the commercial equivalents 
(like Johnson-Mavey) are heavy and equipment-intensive to assemble.  Medium Girder Bridge 
(MGB) inventories are limited and barely able to meet tactical requirements.  MGB is also 
expensive, bulky, and relatively heavy, especially for airlift. 
 
5.  Potential Solution:  For rapid replacement and repair of highway bridges, industry has been 
developing easily assembled kits made from carbon fiber composite materials.  The 
components of these kits are lightweight and man-portable.  Military engineers could either 
buy or adapt the commercial versions of these kits or design a military-specific version.  
Ideally, these should be designed something like the old Bailey bridge so that standard 
components can be assembled in different configurations to provide fixed spans of different 
length, width, and load classification as well as piers and other support structures.  They should 
also be designed to be assembled quickly by engineer crews in minimal time and with minimal 
equipment.  Most engineer units could include carbon fiber bridge erection among their 
mission essential tasks. 
 
6.  Advantages:  If industry is using these kits, acquisition costs should be low enough to allow 
military engineers to stockpile them in key locations.  Their light weight would facilitate their 
airlift into theater and subsequent distribution throughout the theater by rotary-wing aircraft.  
This sling-load movement capability would also make it possible to repair multiple bridges 
along an MSR simultaneously, greatly speeding a road-opening effort.  For example, if 
multiple bridges are lost along an MSR today, the opening engineers essentially have to repair 
bridges sequentially from one end of the MSR to the other or build extensive bypasses to move 
the heavy repair components and equipment to the next site.  If carbon fiber bridge components 
and engineer units with light equipment can be moved by rotary-wing aircraft, they can be 
flown in to work multiple sites simultaneously.   
 
7.  Potential Disadvantages:  Costs need to be researched fully.  Additionally, carbon fiber 
burns easily, creating potentially damaging contamination. 
 
8.  Numbers Required or Factors for Determination:  Check warplans 
 
9.  Reference Sources (If Available): 
 
 
 
 
 
 
 



 

1.  Multiplier Name:  Commercial Bridging System:  KR Road System Bridge 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, (703) 676-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  One of the major engineer requirements for warfighting, 
contingency operations, or HA/DR is the replacement or repair of fixed bridging.  Most 
available stocks of vintage Bailey bridge have been exhausted and the commercial equivalents 
(like Johnson-Mavey) are heavy and equipment-intensive to assemble.  Medium Girder Bridge 
(MGB) inventories are limited and barely able to meet tactical requirements.  MGB is also 
expensive, bulky, and relatively heavy, especially for airlift. 
 
5.  Potential Solution:   

 
USFK has identified the KR bridging set shown above as a potential solution.  It will span two 
40-m gaps.  It provides an MLC 100 capability with two-lane traffic.  The set also includes the 
pier kit shown.  If given a wartime contract, this small company could provide 18 of these 
bridge kits during the first 100 days of war.   
 
6.  Advantages:  USFK believes that there is enough capability within the ROK to build all the 
bridges they will need in wartime and should be part of their wartime contracts with civilian 
firms.  Other than time and transportation costs, a similar solution could apply in other theaters.  
Bridge is both lighter and less expensive than Mabry-Johnson. 
 
7.  Potential Disadvantages:  Workers might be mobilized and not available if not identified 
as part of contingency plans. 
 
8.  Numbers Required or Factors for Determination:  Provided in classified warplans. 
 
9.  Cost Data (If Available):  Cost of the bridge set is $700K US 
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10.  Reference Sources (If Available):  USFK Engr Div can provide additional detail if 
necessary. 
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1.  Multiplier Name:  Lighter Construction Material and Simplified Installation Procedures 
 
2.  Submitting Organization:  Extracted from JFCOM Engineer Capabilities Study (ECS) 
Visit  
 
3.  POC:  Mike Pendergast, (703) 676-8528, michael.r.pendergast@saic.com  
 
4.  Statement of the Problem:  Heavy requirement for Class IV engineer barrier and 
construction material places a significant burden on already constrained inter/intra-theater 
lift resources. Due to the large weight and cube of such material, movement is normally 
programmed by sealift, making its availability during initial entry periods questionable.  
Attempts to procure locally are not always an option due to limited available quantities 
and what is available may not meet US quality standards. Additionally, many of the 
building standards used in planning and executing construction requirements for current 
operations are outdated and do not take advantage of the latest material innovations or 
building construction techniques.  Finally, military equipment and tools to assemble that 
are available today, are not efficient in terms of use and therefore do not support efforts 
to reduce the size of the support tail footprint.  An example, the hammer found in most 
military engineer construction toolboxes – commercial firms use modern air compressor 
nailing guns in-lieu-of hammers for their vertical construction efforts to decrease building 
time and manpower requirements.  
 
5. Potential Solution: Develop alternative construction methods, material, and 
equipment. Rapid evaluation and incorporation of technologies concerning new material 
and building procedures and equipment should be developed, e.g., use shipping 
containers for billeting/operation facilities vs. constructing building; use cardboard for 
building; develop on-site production capability (e.g., extruded plastics) to replace wood; 
develop unit self-help building kits, air compressor building tools, to expedite 
construction and deployment timelines. 
 
6.  Advantages:  Reliance on new technologies will provide more efficiency, less of a 
footprint, and assist in reducing initial theater lift requirements.  Incorporating such 
alternatives may also support reductions and/or realignments of manpower skill 
requirements.                                                                                        
 
7.  Potential Disadvantage:  Testing, training, costs, and documenting the use of 
different construction material, methods, and applying with modern building equipment 
will require time and cost to implement.      
 
8.  Numbers Required or Factors for Determination:  
 
9.  Reference Sources (If Available): 
 
 
 
 
 
 



 

22 

1.  Multiplier Name:  Common Equipment Infrastructure Sets 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Bob Hatton, (256) 971-6452, robert.n.hatton@saic.com  
 
4.  Statement of the Problem:  Within austere settings, Joint Engineers are called upon to 
develop significant infrastructure facilities to enable continuing operations.  These facilities 
require enormous resources that drain logistical sources - in country and from heavy lift.  The 
nature of future war fighting scenario planning places a great premium on developing more a 
more robust capability based force that must be prepared to execute strategies with in-theater 
resources.  These requirements drive a concerted effort to standardize across all services the 
infrastructure logistic sets that span all aspects of infrastructure support from utilities to tentage 
to environmentally controlled living and work spaces.  Current differences between services’ 
approaches to resourcing infrastructure requirements translates into various equipment sets 
designed for roughly similar requirements.   
 
5.  Potential Solution:  A common infrastructure equipment set that would meet the most 
common requirements across most theaters would enable each service to draw from a 
prepositioned equipment set that has a multitude of applications.  These equipment sets would 
allow modular expansion or tailoring to meet special purpose needs or expanded occupant 
requirements. 
 
6.  Advantages:  Common equipment sets could potentially reduce logistics costs by volume 
purchases while providing a more modular architecture that could be rapidly and efficiently 
expanded/contracted to meet changing mission needs/requirements.  Stockpiles of these 
infrastructure sets in-theater would then be more closely aligned to developing a more 
responsive and flexible capability within each region.  Modular architecture would allow a 
flexible and expandable capability that could be matched to the specific mission need.  This 
type of capability would benefit greatly the joint planners in their shift to capability based 
planning operations. 
 
7.  Potential Disadvantages:  “No one shoe fits them all” clearly cautions against one 
universally acceptable solution.  The decision to create a common infrastructure equipment set 
must access the potential cost savings against the potential loss in efficiently accomplishing 
specific/unique functions. 
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name: GeoReach Expeditionary Site Planning 
 
2.  Submitting Organization: HQ USAF/ILEX (Readiness and Installation Support Division)   
 
3.  POC:  Brian Cullis, Col, HQ USAF/ILEXI, 703 604-3632, and e-mail: 
brian.cullis@pentagon.af.mil 
 
4.  Statement of the Problem: Major engineer requirements for warfighting, contingency 
operations, or humanitarian assistance are the beddown of forces, and infrastructure 
sustainment.  War planners are charged with assessing forward operating locations, 
determining Time Phased Force and Deployment Data resources, and other logistical 
requirements to conduct the full spectrum of operations. Advance engineer teams are often 
required to assess these requirements during crisis planning when airlift is significantly 
stressed or not immediately available. Consequently, there is a significant deficiency in the 
ability of engineer forces to quickly deploy to prepare the way for follow-on forces and enable 
efficient execution of joint operations. 
 
5.  Potential Solution: GeoReach is an implemented global expeditionary planning 
process employing available imagery and commercial technologies to dramatically 
enhance command and control (C2) for combat support planning.  GeoReach has proved 
invaluable for the war planners during Operation ENDURING FREEDOM in remarkably 
reducing decision time necessary to assess forward basing situations.  GeoReach teams at 
Air Combat Command (ACC) and Pacific Air Forces (PACAF) have achieved this 
capability today while US Air Forces Europe (USAFE) will be operational by the end of 
FY02 to support SOUTHCOM, CENTCOM, PACOM, and EUCOM AORs, 
respectively. Using commercial, web-based geographic information system tools hosted 
on SIPRNet, war planners access basing intelligence and logistical data from across the 
defense spectrum.  GeoReach is today providing critical situational awareness to the 
combat support planning elements, reducing engineers forward presence, and improving 
our ability to tailor deployed resource packages according to the requirement validated 
through GeoReach data.  Air Force contingency response units are already incorporating 
GeoReach capabilities into their operational toolkits to better serve the mission. 
 
6. Advantages:   

A.   Detailed site information can be made readily available without deploying engineer 
advance teams, thus reducing the strain on airlift while significantly enhancing engineer 
capabilities. 

 
B. Survey teams deploy for deliberate or crisis planning with portable GPS to enhance 

and validate existing information. 
 
C.   Reduced risk in exposing forces to hostile conditions, and new economies of scale in 

mobilizing expeditionary planning knowledge across the operational planning spectrum. 
         

7.  Potential Disadvantages: None, other than initial employment costs, training, etc.     
 
8.  Numbers Required or Factors for Determination: As a planning factor, this capability is 
useful to support combat commanders and theater commanders. 
 
9.  Reference Sources:  HAF Geo Office (AF/ILEXI), Brian Cullis, Colonel, 703 604-3632,  
1260 Air Force Pentagon, Washington, DC 



 

1.  Multiplier Name:  Collaborative Planning Software 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, (703) 676-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  During contingency operations, engineer planning cycles are 
often very compressed.  Because military planning is still done pretty much on a hierarchical 
and sequential basis, even modern communications do not allow engineer planning to be 
conducted in the integrated and synchronized manner that would optimize the process.  
Additionally, engineers at all levels do not have access to essential planning databases and, in 
some cases, do not even know if essential data exists.  Often the right hand has little idea what 
the left is thinking or doing. 
 
5.  Potential Solution:   
 
State of the art collaboration tools, such as ICite described below, could go far to solve this 
problem.   
 
 
 
 
SHORT: 
I-CiTE is the web-based Integrated Collaborative Teaming Environment 
Presenting the organization with a highly scalable web based platform that can easily 
integrate legacy tools and software into the Portal Platform.  I-CiTE offers collaborative 
workspaces for projects and communities of practice with document version control and 
record tracking, task and meeting/schedule tracking as well as links into your own Outlook 
Email and Calendar.  IM/Conference and NetMeeting’s application share are also accessed 
through the ad-hoc workspaces. For more formal business processes I-CiTE gives a 
workflow form that can adopt your organizations business processes through a simple 
wizard tool.  If searching through various databases and websites is taking up too much of 
your precious time, I-CiTE’s intelligent search capability will help you.  I-CiTE uses a robust 
spidering and categorizing search engine that not only retrieves both structured and 
unstructured data but also adds KM Social networking to its results pages…  
 
LONG: 
I-CiTE II offers a “One-click Access” to pertinent information through the Portal: The 
portal provides users with access to their personal e-mail, calendars, and schedules, and to 
applications and sources of information within the collaboration zone and elsewhere. Users 
can personalize the look and feel of their portals—the colors, background, and placement of 
various icons—and the applications and databases to which they want their portals to 
provide access. Users read, write, and edit roles are based in the user management profile.  
These profiles are easily modified and control viewing and editing entitlements within the 
system, ensuring only the right person sees the right information. 
 
Policy processes, crisis coordination, Lessons Learned and Best practices as well as 
Administration and local issues are worked through the Collaboration Tools: The system’s 
primary collaboration strengths facilitate the transfer of knowledge among workers (threaded 
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discussions, task tracking, integrated access to data, document management and records 
management, group calendars and scheduling), plus the ability to establish real-time 
communication with experts through the Bantu Messaging System. In other words, the 
collaborative tool pro-vides the bridge between content and tacit knowledge offering unique 
seamless collaborative capabilities. Also provided is Conference Schedule Management, a 
new tool in Exchange 2000, provides powerful devices for coordinating conferencing 
technologies, making it easy to track events and control access to conferences. This permits 
tight control over the amount of bandwidth. 
 
Posting, approving, publishing and tracking information in the Zone through Content 
Management:  Publishing provides content management capabilities by enabling effective 
views of the organization’s document repositories and databases. Users contribute 
documents, design workflows, and approval processes, and have the data posted to the 
appropriate “home”. Coupled with the powerful personalization engine, the system tracks 
users’ preferences and work patterns, to push appropriate information to individuals based 
on their preferences and on the roles. The goal is to provide the right information to the 
right user at the right place at the right time on the right device.  
 
Connecting the right information and the right people through Intelligent Search and Social 
Networking: The intelligent, robust search capability is particularly strong in automating the 
process of indexing, categorizing, tracking, and delivering unstructured information from 
multiple sources, including the Internet, file repositories, intranet sites, and e-mail. It also 
automates the cross-referencing and hyper-linking of related documents and information.  
 
6. Advantages:  Integrated and synchronized planning at all echelons (JS, CINCs, components, 
operational units) will be of great assistance to insuring that the engineer planning process is 
optimized. 
 
7.  Potential Disadvantages:  Access to various parts of the planning system would have to be 
controlled for OPSEC purposes (existing tools can do this).  Also subordinate headquarters will 
have to become comfortable with higher headquarters virtually looking over their shoulders. 
 
8.  Numbers Required or Factors for Determination:   
 
9. Reference Sources (If Available):  USFK Engr Div can provide additional detail if 
necessary. 
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1.  Multiplier Name:  Hasty and Deliberate Joint Engineer Planning Tool 
 
2.  Submitting Organization:   
 
3.  POC:  Name, Rank, Phone Number, and e-mail 
 
4.  Statement of the Problem: Given the shift in the QDR and DPG toward a capabilities 
based force and planning approach, the need for effective and integrated engineer planning 
tools becomes even more important.  At both a hasty and more deliberate level engineer 
requirements must be better understood and the lack of engineer capabilities better 
characterized against mission risk and success.  During CINC hasty planning the J4 Engineer 
Staff often is not called upon for their expertise, yet key decisions and engineering assumptions 
are made that are critical to the overall success or failure of operations.  These non-engineer 
planners need hasty tools that will benefit their planning efforts, that do not inhibit their proper 
application and that are integrated to the broader Joint planners tool sets.  These hasty engineer 
planning tools must be compatible with existing and planned Joint planning tools and must be 
able to quickly portray viability of various options in engineer support against mission success, 
risk and timelines.  The hasty engineer planning tools must be expandable and consistent with 
more robust and deliberate Joint Engineer planning tools for those situations where a higher 
fidelity is requirement and when more planning time is available.  These deliberate Joint 
engineer planning tools must be able to rapidly and graphically portray the relevance of 
engineer forces to the successful accomplishment of alternatives.  Current engineer tools are 
not judged relevant to the Joint engineer planner.   
 
5.  Potential Solution: A hasty and deliberate engineer planning tool that relies upon historical 
engineering capability norms to support planning operational scenarios in a rapid and more 
deliberate planning scenario would be integrated to logistics and lift models to help planners 
more fully understand and plan for engineer assets in a wide range of operations. 
 
6.  Advantages:  Integrating engineer planning in key Joint planning cells will help identify 
and shape early engineer expectations and understanding.  This will greatly improve the early 
resourcing of adequate engineer resources to meet mission requirements and set the stage for 
successful operations.  
 
7.  Potential Disadvantages:  Special purpose software often becomes obsolete before fully 
integrated into the Joint battle planning effort.  Special care in the development of any new 
software program/system must be undertaken to ensure its continued utility, upgradability and 
compatibility with new operating systems and programs.  The development and continued 
support of such a software system can be costly. 
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  PREPO “Rental” Engineer Equipment 
 
2.  Submitting Organization:  SAIC 
 
3.  POC:  Rich Dunn, (703) 676-4944, richard.j.dunn.iii@saic.com 
 
4.  Statement of the Problem:  Low OR rates of equipment in engineer units and the large lift 
requirements to get heavy equipment into theater make it difficult to meet engineer 
requirements rapidly and effectively. 
 
5.  Potential Solution:  Forward positioning of high demand engineer equipment in 
centralized locations.  This could potentially provide a significant lift savings.  For 
example, construction equipment and CL IV for the Pacific could be afloat or at North 
Dock in Yokohama. 
 
It may be better not to have it in unit sets.  It could be more like a rental organization.  It 
could be at a centralized location ashore with very fast sealift to move it to the required 
location, but the fast sealift need not be tied to engineer equipment alone.  In fact the 
engineer prepo should be part of a larger contingency logistic package.  This package 
should be to tied into airlift capability.  It could have three lift options:  air, very fast 
sealift, and conventional sealift.  The idea is to substitute information (on exactly what 
you need to accomplish the mission) and velocity for mass.   
 
Engineer prepo must be done as an element of a log system-wide effort.  Stocks must be 
rotated and maintained.  Engineer CL VII could be leased and maintained under the lease 
contract, insuring a high operational readiness.  Forces must have access to it for HA/DR, 
SSCs—it can’t be war reserve only. 
 
6.  Advantages:  Significant improvement in both the delivery of critical engineer equipment 
into theater and the operational readiness of that equipment.   
 
7. Potential Disadvantages: Operators would have to be trained very quickly on the 
equipment 
 
8.  Numbers Required or Factors for Determination:  As only a single pool of equipment 
need be maintained in theater to meet the 3-14 days requirement (approximately), the numbers 
should be relatively small.  Probably a pool of 10 each of the most common types of required 
equipment (e.g. dozers, scrapers, graders, front-end loaders, dump trucks, cranes, and air 
compressors) would meet the requirement. 
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  One Civil Contractor Firm 
 
2.  Submitting Organization:  Extracted from JFCOM Engineer Capability Study (ECS) Visit  
 
3.  POC:  Mike Pendergast, (703) 676-8528, michael.r.pendergast@saic.com  
 
4. Statement of the Problem:  Recent operations clearly demonstrate the US military 
will fight as a joint team.  Driven by fiscal constraints, employment force caps, and a 
desire to improve efficiencies, DoD will continue to further consolidate its resources, in 
part by looking to the private sector to assume a larger share of the non-combat 
warfighting support burdens.  Operational engineer support is just such an area where a 
growing reliance on foreign and US contractors is being contemplated. Today, each 
Service has its own version of civil contractor support contract, e.g., Army uses 
LOGCAP, CONCAP is the Navy’s program, and AFCAP supports Air Force 
requirements. Although, one would expect the focus of each outsourcing program to be 
slated toward meeting the specific needs of the sponsoring service, their scope and intent 
are similar.  Such similarities can lead to duplications, lack of shared information, e.g., 
material, equipment, skilled labor availability, status of a country’s infrastructure, 
inefficient management, and duplicative oversight, which increase costs.  All of these 
ultimately negatively impacts warfighting effectiveness.     
 
5. Potential Solution:  Establish one multi-service civil contractor support contract 
(LOGCAP, CONCAP, AFCAP).  One firm that is focused on joint interoperability 
capability standards would be better suited for supporting a joint task force regardless of 
the lead Service. 
 
6.  Advantages:  Designation of a single outsourcing owner will optimize coordination; 
eliminate potential inefficient competition between Services; minimize resources; and 
enhance responsiveness, in supporting full spectrum operations.  
 
7. Potential Disadvantage: Challenge with such an arrangement centers on separate 
Service funding accounts and assigned responsibilities.  An option offered would be to 
assign the multi-service civil contractor support contract to one independent DoD agency, 
e.g., Defense Contract Management Agency (DCMA). Additionally, total reliance on one 
contractor, however, could equate to “putting all yours eggs in one basket.”  For example, 
the legal and potential bankrupt situation with ENRON and Anderson Consulting must be 
considered in discussing the risk associated with reliance on only one multi-service 
contractor option.  
 
8.  Numbers Required or Factors for Determination:   
 
9.  Reference Sources (If Available): 
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1.  Multiplier Name:  Technical Engineering Operations 
 
2.  Submitting Organization:  Extracted from JFCOM ECS Visit  
 
3.  POC:  Name, Rank, Phone Number, and e-mail 
 
4.  Statement of the Problem:  Selected engineer tasks, e.g., well drilling, pile driving, 
quarry operations, batch-plant paving operations, etc., like other technical tasks, require 
skills that are perishable when not exercised.  Additionally, such tasks rely on aging, 
difficult to maintain, and over-sized deployable equipment.  Some would argue that to 
deploy equipment and personnel for such operations will take the same if not more time 
than if a civil contractor was hired to perform the task in support of a military operation.      
 
5.  Potential Solution:  Tasks such as well drilling, pile driving, quarry operations, batch-
plant paving operations, etc., are technical areas requiring constant practice, maintenance, 
modern equipment, and expertise. A re-evaluation of these type tasks should be 
performed to determine if we should continue to maintain military personnel and 
equipment for them (retain all current capabilities, partial reduction in number of units, or 
complete elimination), and shift future reliance on contractor support. 
 
6. Advantages:  Reevaluation of maintaining these engineering capabilities would 
support focusing on early initial deployment engineering requirements and core 
competencies.  Modern equipment, techniques and skills could be expected to make such 
operations more effective. 
 
7. Potential Disadvantage:  Risks associated with shifting more reliance to contactor 
support. May limit capabilities to perform in hostile environments. Cost would need to be 
considered. Changes to doctrine and the DTLOMS process would be required. 
 
8.  Numbers Required or Factors for Determination: 
 
9.  Reference Sources (If Available): 
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Agenda

• Welcome:  Mr. Tom Molino, Operations
Manager, SAIC

• Opening Remarks:  CAPT Rudich, J-4 ED

• Administrative Brief:  Mark Bittinger,
SAIC

• Insights to Date:  Rich Dunn, SAIC

• Workshop Process:  Rich Dunn, SAIC
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Administrative Brief
• Parking – designated visitor parking spaces available on levels

3-A and 3-B of parking garage
• Facilities – 3 building campus; Towers 1, 2 and 3.  You’re

currently in Tower 1, 13th Floor, Room 13111.
• Restrooms – turn left out main door, restroom on your right
• Lunch (1130) – available for purchase in SAIC’s cafeteria,

Newton’s Café, lobby level; working lunch back here; ATM
available

• Snack Break (1445-1500) – Java City coffee bar or SAIC
Snack Shop; both lobby level

• Group Dinner (1830) – optional; list of restaurants for those
out-of-town

• Security – no classified notes during this workshop and no
discussion of classified material outside this conference room
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Administrative Brief
• Communications – Incoming Telephone Messages and Faxes

– inbound voice messages should be routed to 703-676-4900
and inbound faxes to 703-676-2685
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J4 ECS Workshop

Insights to Date
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Insights to Date
Historical

• No central databases of historical engineer
deployments available anywhere

• Our picture of past engineer activity/deployments
is incomplete and we cannot measure degree of
completeness

• Need rigorous method to capture historical data
for future operations

Plans Review

• In most cases it is extremely difficult to determine if
existing theater warplans are properly resourced with
engineers without rolling up unit level plans

• Engineer planning support tools are outdated and
inadequate

• Effective hasty contingency planning requires planning
tools that allow rapid integration of planning at different
echelons

Capabilities

• Joint Engineer capabilities involve numerous /
diversified tasks

• Challenges in comparing Services’ level of
capabilities and responsibilities in ability to
execute various tasks

• Difficult to equate engineer tasks with
equipment authorization

Market Research

• Engineering assets are at the macro / national level only,
no data at the operational or tactical level of detail

• Supposedly, the level of detail down to types of
equipment and the condition of supporting infrastructure
is not retained at DoD level, but is found at the CINC
staff level

• Some detailed information may be available through
commercial firms such as Halliburton (Kellogg Brown
and Root (KBR))
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J4 ECS Workshop

Workshop Process Overview
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Study Objective and
Methodology

• Objective:  Research, develop, and
recommend alternative courses of action to
improve engineer response

• Methodology:  Post 9-11, QDR, and DPG :
Focus on identifying ways to enhance the
capabilities of our engineer forces
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Workshop Objective

• Develop “capability multipliers” that will
allow engineer forces to operate more
quickly, effectively, and efficiently
– Reduces risks CINCs face now and in the

future due to shortfalls in engineer capability

• SAIC will later “package” multipliers
– Each “package” will represent a potential

course of action for further analysis and
recommendation
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Workshop ProcessConduct
research

Step 1

Identify
Shortfalls
and Gaps

Step 2

Assign
Priorities

Step 3

Identify
Candidate
Multipliers

Step 4

Sort into
Functional
Categories

Step 5

Create
Breakout
Groups

Step 6

Discuss
and Refine
Candidate
Multipliers

Step 7

Report
Significant
Findings

Step 8

Identify
Service

Initiatives

Step 9

Wrap-up
and path
forward

Day 1

Day 2

Develop
Courses
of Action

Breakout
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Workshop Process – Step 1

• Plenary Session:
– Identify shortfalls and gaps in engineer capabilities

Definitions:

– Shortfall: Don’t have enough
• Insufficient temporary fixed bridging to support planned

operations

– Gap: Don’t have any
• Need a permanent hasty runway repair capability.  Current

capabilities require rework/replacement after a relatively low
number of landing/takeoff cycles
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Workshop Process – Step 2
• Plenary Session:

– Assign priorities to the capability shortfalls and gaps identified
in Step 1.

• Priorities:
– #1:  War Stoppers

• Shortfalls or gaps in engineer capabilities that make it impossible for
CINCs to execute operations

– #2:  Creates high risk
• Shortfalls or gaps in engineer capabilities that make it difficult for

CINCs to execute operations without accepting high risk of mission
failure or major losses in personnel and equipment

– #3:  Creates major inefficiencies
• Shortfalls or gaps in engineer capabilities that make it difficult for

CINCS to accomplish their missions without significant loss of time or
unnecessary expenditure of resources (funds, lift, log support, etc.)
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Workshop Process – Step 3
• Plenary Session:

– Identify candidate multipliers to fix each of the shortfalls and
gaps identified in Step 2.

• Begin with Priority #1, then do #2 and #3.
• Use the previously identified set of candidate

multipliers as a point of departure, add other candidates
as necessary.
– We may not have candidates for every shortfall and gap.

• New candidate multipliers need not be overly detailed
at this stage.
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Workshop Process – Step 4
• Plenary Session:

– Sort candidate multipliers into the following functional
categories

• Policy, Joint Doctrine, Force Design, and Force Structure
• Tactics, techniques, and procedures
• “Hardware” technologies
• “Software” technologies

– Planning tools, information management tools, etc.
• PREPO
• Contingency Contracting

– Create new functional categories as necessary
– Group categories into three related and balanced groups to be

discussed in breakout sessions, e.g.
• Policy, Joint Doctrine, FD, FS and TTP
• Hardware Technologies and Software Technologies
• PREPO and Contingency Contracting
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Workshop Process – Step 5
• Plenary Session:

– Assign workshop attendees to breakout groups
• Attendees fill out selection sheets identifying which group of

candidate multipliers identified in step 4 they would like to be
assigned to discuss:  e.g.

Choice # 1  GROUP B Hardware Technologies/Software Technologies

Choice # 2  GROUP C PREPO/Contingency Contracting

Choice # 3  GROUP A Policy, Jt Doc, FD, FS and TTP

• Attendees are assigned to one of three breakout groups based
upon their expertise/preference
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Workshop Process – Step 6

• Breakout Session:
– Add detail as necessary to candidate multipliers

assigned to the breakout group.
• Allocate time available to each multiplier based upon

– Importance

– Degree of detail already available
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Data Needs to Cost an Alternative

If Yes,
• Who makes or provides it?

– What does it cost? Contact?

• What quantity is needed?
– What population is the product or

service applied to?

• What is the lifecycle?

• Is it an improvement or enhancement to
a current product or service?

– What is the cost of the current product
or service? Degree of improvement or
enhancement? Cost of the incremental
change? H/W, S/W, and human
resources are needed to achieve this?

If No,
• What quantity is needed?

– What population is the product or service
applied to?

• What are the technical specifications?

• What is the lifecycle?

• Is it similar to any current product or
service?

– Who makes it? How much does it cost?
How different (50%, 75%) to an existing
product or service is it? What is the cost
to modify the existing service or product
by this degree? H/W, S/W, and human
resources are needed to achieve this?

Key Questions:
1. What is the product or service?
2. What does it do?
3. How does it impact the mission?
(If the answer to any of these questions is No, costing is not possible)
4. Does the product or service exist?
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Workshop Process – Step 7

• Plenary Session:
– Breakout groups report out significant points

identified during their breakout discussions
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Workshop Process – Step 8
• Plenary Session:

– Identify current and planned Service/Joint efforts to
develop each of the candidate multipliers

• Identify areas which Service/Joint efforts are duplicative
and how they might be made complementary

• Identify high-value areas that are not covered by any
current or planned effort
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Workshop Process – Step 9

• Concluding Plenary Session:
– Identify areas of agreement and disagreement

– Discuss concepts for developing and analyzing the
different courses of action that will be developed as
the next step of the study.
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19 Aug 02 
 
MEMORANDUM FOR CDR ODDERSTOL, J-4 ED 
SUBJECT:  Trip Report:  An Engineer Perspective of MILLENIUM CHALLENGE 02 
 
1.  I attended MILLENIUM CHALLENGE 02 (MC02) from 4 to 10 August 02 as part of 
a team collecting experiment best practices/lessons learned for the DoD Director for 
Force Transformation.  As part of my duties I conducted detailed interviews with three of 
the engineer experiment participants and the engineer assessor.  Many of their 
observations correlate closely with the J-4 Engineer Capability Study we are conducting 
for your office.  Because of the importance of MC02 as a joint force transformational 
event, I believe it will be useful to incorporate these observations in the Study, even at 
this somewhat late date.  Please note that the following observations are based solely on 
interviews and my personal observations and have not been reviewed by the Force 
Transformation Office. 
 
2.  I interviewed the following personnel: 
 
Richard T. May, Colonel, EN, US Army 
Experiment Position:  JTF Engineer 
Duty Assignment:  III Corps Assistant Corps Engineer, Ft. Hood, TX 
 
Joseph Ledlow, LTC, EN, US Army 
Experiment Position:  JTF Engineer Plans Chief 
Duty Assignment:  III Corps Engineer Plans Chief, Ft. Hood, TX 
 
Bob Langhill, Maj, USAF 
Experiment Position:  JTF “Combat” Engineer Assessor (assessed all engineer aspects of 
the experiment) 
Duty Assignment:  J443, Engineer Plans & Training Officer, JFCOM 
 
Jodicus (Wayne) Prosser, CW-3, US Army 
Experiment Position:  Topo Team Chief (retitled Geospacial Engineer Analyst by the 
CJTF) 
Duty Assignment:  III Corps Engineer Staff, Ft. Hood, TX 
 
Their comments were made to me with the understanding that they would not be directly 
attributed to them. 
 
3.  I drew the following observations from these and other interviews conducted over the 
course of the week and from my own observations of the experiment.   
  
Lack of Engineer Input in Concept Development 
 
There appeared to be little or no engineer input into the development of the concepts 
(Standing Joint Task Force HQ, Rapid Decisive Operations, Effects Based Operations, 
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and Operational Net Assessment) that were the subject of the experiment. Consequently, 
the engineer dimensions of the Rapid Decisive Operations concept and its supporting 
concepts were never developed; and the experiment players had to revert to current 
engineer doctrine and tactics, techniques, and procedures to provide support for a future-
focused operational concept. 
 
Lack of Engineer Input Into Experiment Development 
 
Due to the reassignment of experiment responsibilities from XVIII Airborne Corps to III 
Corps, none of the engineer exercise participants were involved in development of the 
experiment itself until Spiral 3, the final preparatory activity three weeks before the 
actual experiment.  At that late date, it was too late to have much influence on the 
TPFDD, which was actually completed before the components had an opportunity to 
complete their planning. Consequently,  
 

• Engineer support was not available for critical beddown activities.  Control had to 
“magic” this support via contract—but only a highly unrealistic seven days were 
allocated to developing the required beddown facilities. 

• The JTF was well past the “breaking point” in having engineer forces available to 
support the operation.  At no time did they have more than a few hundred 
engineers in theater to support a force of approximately 36,000.  The participants’ 
concern is that if RDO is “validated” as a concept based on MC02, the lack of 
adequate engineer support might make it non-viable in many scenarios.  It may 
also cause decision-makers not to address critical engineer requirements in the 
future. 

 
Effectiveness of a Collaborative Information Environment for Planning 
 
One of the central recommendations in the Engineer Capability Study is that engineer 
planning can be greatly enhanced and speeded up if it can be conducted in a collaborative 
information environment.  Because MC02 provided a Collaborative Information 
Environment (CIE) for both planning and execution (and literally all other staff functions 
of the JTF), the engineer players were able to experiment with its use.   
 
Every staff officer at the Combatant Command-level, JTF, and Service components had a 
computer that provided SIPRnet access to the CIE.  Capabilities included: 
 

• Video conferencing that allowed the facilitators to show slides and 
conference attendees to brief and discuss them over voice links 

• Access to  
o common databases (engineers had no dedicated database)  
o JTF and component web sites that contained orders, INSUMs, etc. 
o The Common Relevant Operating Picture (CROP) 

 
Planning was done through planning conferences (called coordinating boards) hosted on 
the CIE.  Initially, the engineers were part of the logistics board but quickly found that 
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they could not do all the engineer planning required as part of the logistics planning 
process.  (Participants referred to this as “engineers lost in logistics.”)  Therefore, they 
established a separate Joint Engineer Coordinating Board that they used to do virtually 
simultaneous and integrated horizontal and vertical planning.  All were greatly impressed 
with the capability to do rapid, integrated planning that the CIE provided. 
 
The CIE impressed all experiment participants, and several of the senior observers noted 
that it decreased planning time to hours vs days.  LTG B.B. Bell, the CJTF, stated that the 
plan the JTF prepared in eight days was far superior to the plans that normally would take 
21 days to produce.  Given MC02’s high level of visibility in DoD and the impressive 
success of the CIE, it is likely that DoD will place significant emphasis on fielding a CIE-
like capability throughout DoD, the Combatant Commands, and the Services.   
 
Engineer Representation in the Standing Joint Task Force HQ 
 
Current planning for the SJFHQ is to have four engineers, an operations officer and a 
plans officer for each of two shifts.  Participants thought that this might work only if 
these officers are relatively senior and experienced and have tasking authority over a 
“virtual” staff that can support them via the CIE. 
 
Geospatial Engineering 
 
We collected very little information on geospatial (topographic) engineering during the 
Engineer Capabilities Study.  However, this is an engineer responsibility by joint 
doctrine; and the JTF engineers played a key role in it during MC02.  One of their major 
responsibilities lay in integrating NIMA’s support for the JTF and providing advice on 
the terrain (or geospatial) products required.  Because these are very different across the 
Services, the Army JTF Geospatial Analyst had to quickly master the Navy’s need for 
hydrographic products, etc.   
 
Engineer Interoperability 
 
Because the engineers available to the JTF were so limited, the only way they were able 
to accomplish many missions was to commit the engineers available, regardless of 
component.   Participants noted that this would work better in reality if items such as 
beddown ssets had common components.  For example, they suggested that the 
“housekeeping” basic modules of beddown sets might be standardized across the 
Services so that any available engineers could easily erect them.   
 
Joint Force Capability Register (JFCR) 
 
This was developed by JS J-4 and used to rapidly develop TPFDDs. However, its 
database is not populated with good engineer data.  There may be an opportunity to use 
the Engineer Capabilities Matrix developed as part of the Engineer Capabilities Study for 
this purpose. 
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4.  Conclusions:  I believe the above observations support several of the 
recommendations of the Engineer Capabilities Study as follows: 
 

• The need to have a dedicated engineer presence at JFCOM that is fully 
involved in joint concept development and experimentation and can engage 
the rest of the joint engineer community in the experimentation dimension of 
the joint force transformation process.  The dangers resulting from the lack of 
such engineer engagement are readily apparent in MC02. 

• The value of a collaborative planning environment that engineer planners can 
fully exploit. 

• The importance of engineer interoperability 
 

 
Richard J. Dunn, III 
Senior Analyst 
SAIC 
 
 
 



1

ENGINEER CAPABILITIES STUDY:
A PATH TO THE FUTURE

Annex B

Airlift Calculations



2

ANNEX B: Airlift Calculations Comparison,
Strategic Deployment vice Theater Mini Depot

Purpose. The purpose of the calculations below are to illustrate, via an SSC scenario similar to
actual requirements, the potential airlift cost savings that could accrue from the use of the
Engineer Mini-Depot recommended in the study.  Although these calculations are based on an
engineer equipment set and distances similar to those used during the early stages of Operation
RHINO as part of Operation ENDURING FREEDOM, they are illustrative of the rough order of
magnitude of savings in time, costs, and airframes given the parameters outlines below.

Scenario.  The United States must deploy a company-sized civil engineering capability to an
inland airfield location in Southwest Asia to support the deployment of US and coalition forces
and subsequent combat and civil-military operations.

Assumptions.
(One of the principal reasons for the following assumptions is to insure that the calculation
below are based on the same constants in order to insure a valid comparison within the
deployment scenario)

1. The operation is of sufficient duration that at least one rotation of engineer units is
implemented.

2. There is no fundamental change in the engineer mission for the force deployed during the
operation.

3. Each Service has engineer units and equipment capable of filling this mission.
4. The strategic deployment distance will be from CONUS.
5. Bahrain will be the location of the in theater mini engineer depot.
6. In order to insure timely and positive control of deployment, only Special Air Mission

(SAM) airlift will be used.
7. Only C-17 aircraft will be used.
8. Airlift costs are based on one way.
9. Air Force will be able to use the least expensive tanker options for refueling (KC135R)
10. The engineer equipment in the mini-depot would be able to supply the types of

equipment required.

Approach.  The methodology compares a strategic airlift to an intra-theater airlift.  The strategic
airlift uses an APOE in CONUS.  For this illustration, the APOE used is San Diego.  The APOD
will be Kabul.  The theater APOE and mini-depot location used is Bahrain.

The airlift calculations are based on formulas given in AF Pam 10-1403, Air Mobility Planning
Factors, dated 1 March 1998 and costing data from the J4 and AMC at Scott AFB.  Strategic
airlift planners at AMC indicated that airlift hours should only be calculated on one-way trips
since current SAM airlift procedures would use the aircraft for a follow-on mission and would
not fly an empty plane back to San Diego.  Consequently, airlift costs would on be based on
those hours during which engineer equipment was actually being transported.
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The methodology uses the actual civil engineer equipment set (see accompanying spreadsheet)
deployed to support the Naval Construction element (Seabees) deployed on RHINO.  This
equipment set is used as the surrogate set to represent what a rotational Army engineer unit
would bring in on its rotation.  Again, this is based on the assumption that the mission hasn’t
changed and the same type of equipment would be required regardless of which Service
performed the mission.  The methodology assumes the same (or equivalent) equipment to be
available in the mini-depot.

Calculations.

a. Data

Cargo requirements. Seabee equipment weight total: 266 short tons
1) single deployment: 266 short tons
2) rotated once: for a total requirement of 532 short tons.

Distance: 1) strategic: 6738 nm (San Diego to Kabul)
2) theater: 1080 nm (Bahrain to Kabul)

C17 block speed: 1) strategic: 430
2) theater: 348

C17 SAM per hour rate: $7570/hours (assumed to be the FY 03 rate; FY 02 rate is
$7283/hour

C17 tanker support requirements:  Strategic (6000+ nm): 2 refuels by KC135 or KC10 per C17
sortie
Theater (1000-1500 nm) 0 refuels required

b. Formulas

1) Rhino-type strategic rotation costs:
Cargo requirement (one rotation): 266 tons moved 4 times—initial deployment; fly in rotation;

fly out initial deployment; fly out rotation.

C17 required: 266 short tons divided by 45 short tons per A/C equals 6 C17 sorties;
     266 short tons moved 4 times equals 24 C17 sorties

Flight time:  6738 nm divided by 430 block speed equals 15.67 hours; round to 16

C17 SAM cost: 16 hours times $7570/hr/aircraft equals $121,120;
  6 C17s times $121,120 per A/C equals $726,720 per equipment move
  4 equipment moves time $726,720 equals $2,906,880.

Tanker sorties required: 2 tankers per C17 sortie times 24 sorties equals48
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KC135R Tanker costs*: 5.9 hours times $4,530 per hour times 48 tanker sorties equals
$1,282,896

*Savings calculations based on 1000 nm mission radius with 1 hour loiter time.  Block speeds
for KC135R based on 2000 nm total flight distance.  Assumed operating cost per hour as $4,530
for KC135 (Figures derived as a percentage of C141 operating hours costs respectively based on
relative per hour fuel consumption.)

2) Mini depot costs:
Cargo requirement: 266 tons moved 2 times—initial deployment and retrograde.

C17 required: 266 short tons divided by 45 short tons per A/C equals 6 C17 sorties;
     266 short tons moved 2 times equals 12 C17 sorties

Flight time:  1080 nm divided by 348 block speed equals 3.1 hours; NOTE: this does not include
the flight time to stage the aircraft to the mini depot site.

C17 SAM cost: 3.1 hours times $7570/hr/aircraft equals $23,467;
 6 C17s times $23,467 per A/C equals $140,802 per equipment move
 2 equipment moves times $140,802 equals $281,604

Tanker sorties required: 0

c. Mini-Depot Use Savings (using C17 aircraft).
C17 Sorties: 24 strategic sorties minus 12 theater sorties equals 12 sorties saved.

SAM Airlift costs:  Strategic lift minus theater lift equals: $2,625, 276

Possible deployment times savings: 16 hours strategic lift minus 3.1 hours theater lift equals
approximately 13 hours

Tanker Sorties saved: 48

Estimated flight hours cost savings**: KC135R: $1, 282,896
** Savings would be higher if the Air Force used only KC10s or a mix of KC10s and KC135Rs.

NOTES:
1. The presence of the mini depot in theater, depending on the mission and location, may allow
the use of sealift instead of airlift.  A Somalia-like mission would be such an example.
Proximity might make sealift a competitive alternative to airlift.  Also, tactical airlift, such as
C130s and even helicopters might be viable.  In short, the mini-depot also offers potential
operational flexibility in addition to the savings.
2.  The relative magnitude of savings represented in the calculations above would be similar in
other theaters given the same operational parameters.  Use of strategic APOEs closer than
CONUS will not substantially reduce initial deployment costs since strategic airlift will likely
have to deploy to the forward APOE.
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3.  The more rotations that are saved by the use of one equipment set increase the airlift cost
savings arithmetically.
4.  In those cases where a change in engineer mission requires a change of equipment, the
proximity of the mini-depot improves response time at a lower airlift cost since the distances are
reduced.
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ANNEX D: Modernization of Construction Techniques, Equipment, and Materials

Laser and GPS Controls for Earthmoving Equipment

Laser Leveling equipment on graders, dozers, and excavators.  (Taken directly from
a TAACOM memo dated 19 June 1995.)

“In March 1995, at the National Training Center, Ft. Irwin, CA engineers from the
Mobility Technology Center – Belvoir, conducted extensive field evaluations of Laser
leveling Equipment on graders and dozers.  The sole purpose of this evaluation was to
determine the productivity improvements this type of equipment would offer to U.S.
Army Combat Engineer Units.

The evaluations to into account the various construction missions typically conducted by
all type of Units including Combat heavy, Engineer Battalions, Combat Airborne Units,
Ect.  Our Engineers considered projects including roads (expeditionary and permanent),
tank trails, light tactical (dirt) runways/taxiways, building pads and parking lots.
Consideration was also given for various experience levels of MOS qualified equipment
operators.

Summary of findings comparing conventional methods of leveling with laser leveling
Dozer:  Productivity (time) improvement range 22.4% - 33.5%

Accuracy improvement varies with skill level of operator 18.1% - 49.8%
Number of surveyors required to be on site during project:

ß 3 conventional method
ß 0 laser Leveling method

Grader:  Productivity (time) improvement range 42.4% - 58.5%
Accuracy improvement varies with skill level of operator 20.7% - 71.2%
Number of surveyors required to be on site during project:

ß 3 conventional method
ß 0 laser Leveling method

Excavator:  Productivity (time) improvement range 12.4% - 20.1%
Accuracy improvement varies with skill level of operator 7.1% - 19.6%
Number of surveyors required to be on site during project:

ß 3 conventional method
ß 0 laser Leveling method

Belvoir engineers were not only impressed with the improvements in productivity, but
also the fact that while using the laser leveling equipment, the requirements for surveyors
was eliminated.  This could represent a substantial savings in personnel requirements.”
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Joint Rapid Airfield Construction

Joint Rapid Airfield Construction (JRAC) is an innovative airfield technology, which is
required for the Objective Force.  JRAC has been identified as the number one priority
Combat Service Support S&T initiative by CASCOM that supports the CSA’s Vision.  It
has emerged as a critical capability for Joint Contingency Force (JCF)/Interim Brigade
Combat Team (IBCT) Concepts.  JRAC fills the critical gap in increasing tactical
mobility capability to readily deploy/redeploy/extract IBCTs by aircraft in areas without
suitable or available airfields.  The XVII Airborne Corps, TRADOC, USA MANSCEN,
MSBL, and CASCOM endorse JRAC.  JRAC advantages  are:
ß Optimized site selection through Rapid Mapping and Visualization techniques,
ß Reduced logistical footprint through a 30-50% increase in productivity,
ß Reduced time required for runway construction from 43 days to 10-15 days,
ß Eliminate survey equipment,
ß Reduce training requirements,
ß Enhanced C2 and remote monitoring

Costs Provided by Manufacturer

Laser Transmitter kit: $5,800 One transmitter can be used by multiple laser equipped
machines cutting the same grade set in the transmitter.

Laser Receiver for a dozer (display system): $3,650
Laser Receiver for an excavator (display system): $3,250
Laser Receiver for a scraper (display system): $3,250

Laser based control system (laser-sonic-cross slope) for a motorgrader (Automatic
system): $17,000
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GPS Base Station and Rover Kit:  $48,000 can be used by multiple GPS equipped
machines at the same time/location.

GPS system on a dozer (display system): $47,000
GPS system on a dozer (automatic system): $61,000

GPS system on a motorgrader (automatic system only): $65,000

The Laser Transmitter Kit and the GPS kit can do "double duty" as surveying instruments
as well. This allows DoD surveyors to also use these instruments for their surveying
missions.

Quantities of Laser  and GPS Control Equipment within Military Engineer Units (as of
5/9/02)

Laser Transmitters: 400

Laser receivers on dozers & scrapers: 600 (Portable between these machine)

Grader control systems-laser based: 375

Grader control systems-GPS/optical based: 6

Laser receiver systems on excavators: 200

Laser receiver systems on pavers: 30

Tab:1 JRAC Briefing Slides

Tab:2 JRAC Budget Item Justification
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Tools:

Tools.  As an example of modernization of engineer tools, the use of gas cylinder-fired
nailing such as the Paslode, cordless utility framing nailer gun instead of the current
engineer toolbox hammer would dramatically increase vertical construction capability
and would significantly reduce the number of carpenters required for a specific project.

Field tests with this tool have validated both the statements above and below.  It  truly
increases productivity because it gives a single person the ability to hold material with
one hand and fasten with the other.  This is impossible with a traditional hammer and
nail.  The versatility of these types of nailers allowed a one person operated construction
business to complete jobs on time and under budget.  The following summarizes the tools
benefits:
ß Fast Set-Up - The convenience of no hoses, no compressors.
ß Lightweight and Well-Balanced - Very maneuverable. Work all day with less

arm fatigue.
ß Can drive 2 to 3 nails per second.
ß Easy to Operate - Depress tool only 3/4" to drive a nail. Fits between joists and

studs.
ß Reliable, State-of-the-Art Electronics - Consistent long-life ignition. No break-in

period. No "flooding." Consistent nail drive and speed.
ß Powerful Motor - Drives 2" to 3 1/4" fasteners for every framing application.
ß Versatile; can do a wide variety of jobs with one tool.
ß For New Construction: Joists, Rafters, Bridging, and Soffits.

Approximate Commercial Cost:  $400
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Construction Materials and Techniques:

A good example of a modern construction technique and material that could be easily
adopted for military use is the use of shotcrete covered polystyrene/welded wire mesh
panels.

This application could easily be converted into ready-made kits for troop housing,
latrines, mess, administration, and maintenance facilities; requiring 50% less time for
construction as compared to standard stick built construction.  It also requires less tools
and skills.  Its lighter weight would reduce lift capacities and only requires shotcrete or
concrete that could be obtained locally in theatre.  Structures using this system have
withstood the forces of Hurricane Andrew and the fires in California.  This building
system enabled Habitat for Humanity to construct 14 homes in one week’s time using
unskilled, voluntary labor.  The benefits of this type of merit the exploration of military
utility for decreasing lift requirements, man-hours for construction, tools required, and
cost.

Costs According to Manufacturer:

Wall system as above: $3/sq ft

Installation labor: $2/sq ft

Shotcrete: $7/sq ft

TOTAL $12/sq ft
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More information is available from the Hadrian Tridi-Systems web page:
www.tridipanel.com/index.htm

Rapid Runway Repair:

Very Rapid-hardening Horizontal Repair Mortar:  One method industry is now using to
repairing horizontal concrete damage is very rapid-hardening mortar.  An example is
Sealtight Futura-15 described below.

SEALTIGHT® FUTURA®-15

VERY RAPID-HARDENING HORIZONTAL REPAIR MORTAR

DESCRIPTION
SEALTIGHT FUTURA-15 is a one component, cementitious, very rapid-hardening
structural repair mortar designed for horizontal applications.
FUTURA-15 is composed of selected cements, graded sands and chemical additives.
This proprietary blend produces a very rapid-setting
structural repair mortar even in cold weather conditions without the aid of chloride or
gypsum based accelerators.

USES
SEALTIGHT FUTURA-15 is ideal for structural patching of concrete pavements,
bridges, parking decks, airport runways and taxiways.
FUTURA-15 is also designed for repair of industrial floors, expansion joint nosings,
sidewalks and general commercial applications, along with
grouting keyways.

FEATURES AND BENEFITS

     May be top-coated in as little as four hours
     Very rapid setting/ Decreases turn-around time
     Rapid strength gain/ Repairs can be opened to traffic in as little as an hour
     Shrinkage compensated/ Minimizes cracking and de-bonding
     Contains no chlorides/ Will not promote reinforcing steel corrosion
     Contains no added gypsum/ Excellent resistance to freeze/thaw and wet environments
     Low permeability/ Protects reinforcing steel from future corrosion
     Economical/ Can be extended up to 50% by weight with aggregate
     One component/ Easy mixing, saves labor

SHELF LIFE
12 months when stored on pallets in a dry, cool area.

More information is available at:  http://www.wrmeadows.com/wrmh0127.htm

http://www.wrmeadows.com/wrmh0127.htm
www.tridipanel.com/index.htm
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Epoxy Sealants:  Another approach with potential interest lies in epoxy sealants, such as
described in the following article:

New York Airport Experiments With Epoxy System on Runways
Source: Engineering News-Record
Date:  16 Nov 98

 THE PORT AUTHORITY OF NEW YORK and New Jersey was faced with two
concrete runway decks in need of resurfacing and limited time to do the work. So
officials turned to an epoxy-based overlay system that allowed intermittent staging and
avoided runway closures. The first runway was completed at LaGuardia Airport in a
series of 12 weekends between July and November. The second is to be done next
summer.

``There was no way to replace the concrete in kind without closing the airport,'' says
James Brogan, project engineer for the port authority, which operates LaGuardia under a
lease with New York City. ``This provides a great surface and we can put air traffic on it''
within hours of placement, he says.

The decks requiring the overlays lie at the northern and western ends of the airport's two
main runways. Supported by piers built into Flushing Bay in 1966, the 150-ft-wide decks
extended the two runways to their present 7,000-ft lengths. More than 30 years of surface
wear and tear meant the port authority had to take action quickly. ``The concrete was
pretty broken up,'' says Brogan.

The Hackensack, N.J., office of Structural Preservation Systems Inc. is general contractor
on the $5.2-million project to resurface more than 300,000 sq ft of runway. On the first
runway, the company shot-blasted the original surface to improve bonding and placed the
1/2-in. overlay in four, 1/8-in. lifts, according to Robert Pirro, SPS senior project
manager. After spraying on each coating of epoxy, a thin layer of basalt aggregate was
broadcast over the surface. The epoxy contains two primary components--a hardener and
a resin--and gels within 20 minutes.



9

The company prepped and treated up to 30,000 sq ft in a weekend, says Brogan. Work
was done in three 50-ft lanes. After each lift, pull tests were done on the overlay to verify
tensile strengths of at least 200 lb per sq in.

``We had to work quickly, so we used bulk tankers'' to transport the epoxy, says Pirro.
``When you're all done, you have a rigid, durable surface. We've been doing this for years
on parking garages and bridge decks, but nothing this big.''

  Copyright © 1998 The McGraw-Hill Companies, Inc.



Joint Rapid Airfield Construction

• DRASTICALLY Reduces Overall Construction Time
by 65-77% (43 Days to 10-15 Days)

• SUBSTANTIALLY Reduces Equipment/Personnel Needs
• GREATLY Enhances Construction Equipment Productivity

by 30%-50%

Innovative Airfield Technology - Required Capability for Objective Force

SmallerSmaller
LogisticalLogistical
FootprintFootprint

ObjectiveObjective
Site SelectionSite Selection

CriteriaCriteria

SIGNIFICANTLY Reduces Site-Selection and
Earthmoving/Construction Work by at least

33% (15 days to 10 days, or less)

RADICALLY Reduces Time Required
for Soil Stabilization/Surfacing by 96%

(28 days to 1 day)

SupportsSupports
Legacy ForceLegacy Force
Interim ForceInterim Force

Objective ForceObjective Force



Joint Rapid Airfield Construction

POM Issue:
• Identified as #1 Priority Combat Service Support S&T initiative by CASCOM that supports the CSA Vision
• Unscheduled advances in S&T in conjunction with emerging COTS
• Emerged as critical capability for Joint Contingency Force(JCF)/Interim Brigade Concepts

Warfighting Impacts:
• Fills critical gap in increasing tactical mobility capability to rapidly deploy/re-deploy/extract Interim Brigade
by aircraft in areas without suitable or available airfields;

• TRADOC greatly supports - Must Have!  No other warfighting alternative exists

Business Impacts:
• Optimize site selection through Rapid Mapping and Visualization techniques
• Reduce Logistical Footprint through increased equipment productivity 30-50%, eliminate survey equipment
and personnel, reduced training requirements, enhanced C2 and remote monitoring
•Reduced time for making an airfield from 43 days to 10-15 days



1. What is the problem?
•Airfield site selection is “seat of the pants”
•Earthmoving productivity is low
•Rapid stabilized airfield surface options do not exist
2. What are the barriers to solving this problem?
•Lack of ability to identify best sites based on
mission/terrain/engineering parameters
•Lack of means to improve earth moving efficiency
•Lack of rapid soil stabilization techniques
3. How will you overcome those barriers?
•Exploit image and terrain analysis technologies to
optimize site selection
•Exploit computer aided systems to enhance
earthmoving capabilities
•Exploit newly developed commercial soil stabilization
technologies

7.  How does this UFR support the Army Vision?:
•Smaller Logistical Footprint
•Increased Tactical Mobility
•Provides methods to obtain Strategic Responsiveness
Goals
8. Transition Milestones:
•Advanced earthmoving system demo FY03
•Site selection demonstration FY04
•Rapid surface stabilization:

•C-130 capable demo FY04 - C-17 capable demo FY07
9. Endorsements:
•XVIII Airborne Corps
•TRADOC, USA MANSCEN, and MSBL
•CASCOM
10. Non-Army Funding
•Cooperative Research and Development Agreement with
Caterpillar
•Leverage Air Mobility Command C-17 Initiative funding

4. Where is the requirement identified?
•EEL 97-016; EN 97-004, 016; FPC-002, 003, 004, 007
•Rapid Supply, Resupply; Early Entry; Eng. Reconnaissance;
Airfield/Helipad construction
•Force Projection: Strategic, Intra-Theater Ops, Nodal
Throughput, Redeployment
5. What is/are the product(s) of this UFR?
•Airfield site selection methodology
•Demonstration of advanced/enhanced earthmoving system
•Rapid airfield surface stabilization technologies
•6. Quantitative Metrics
•Sites ranked by engineer effort, tactical, and strategic
considerations
•30%(minimum) productivity increase for earthmoving
•50% reduction in required stabilizer weight
•96% reduction in stabilizer cure time

 Joint Rapid Airfield Construction (JRAC)

 USACE #1 - Joint Rapid Airfield Construction (JRAC)
 PE 63734/DT08/xx    UFR Total:  $16.5M

Tasks FY05 FY06 FY07FY04

• Develop/demonstrate Site
Selection Capability
•Develop/demonstrate Rapid
Earthmoving Technology
• Develop/demonstrate Rapid
Runway Stabilization

FY03

Funds Available ($M)
UFR ($M)

         2.916  5.009   5.346  5.575  6.269

         3.000  3.500   4.000  4.000  2.000



 

   February 2002  ARMY RDT&E BUDGET ITEM JUSTIFICATION (R-2 Exhibit) 
 BUDGET ACTIVITY PE NUMBER AND TITLE

3 - Advanced technology development 0603734A - Military Engineering Advanced Technology  

   FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007

   Actual Estimate Estimate Estimate Estimate Estimate Estimate
 COST (In Thousands)

 Total Program Element (PE) Cost   5006 4705 2921 10004 8831 5556 6233 

 T08 COMBAT ENG SYSTEMS    5006 4705 2921 10004 8831 5556 6233 

A. Mission Description and Budget Item Justification:The objective of this program element is to mature and demonstrate technologies that provide capabilities required for 
the engineer and logistician to successfully plan, rehearse and execute missions in support of the Objective Force.  Critical deficiencies exist in the Army's ability to rapidly 
acquire, update, maintain and distribute terrain data in support of both terrain and battlefield visualization; to apply physics-based reasoning to planning and executing mobility, 
counter-mobility, survivability, and general engineering missions; to conduct logistics -over-the-shore operations in adverse sea states; to establish in-transit visibility of materiel 
and supplies; and to manage logistics distribution and logistics automation.  The demonstration projects in this program element focus on the technologies required to correct 
these critical deficiencies.  Capabilities demonstrated will be applicable to missions at all echelons within the force structure during either combat operations or operations other 
than war.  Demonstrations are integral components of Army Advanced Warfighting Experiments, Advanced Concept Technology Demonstrations, other Advanced Technology 
Demonstrations, and joint field training exercises.  Emphasis is placed on rapid transition of technologies into Command and Control (C2) systems, combat models and 
simulations or simulators.  This provides shared situational awareness, common representation of terrain and consistent predictions or assessments of mobility, counter-
mobility, survivability, and logistics missions in the linkage of C2 systems, models, and simulations being developed by the Army to exploit information technologies.  The 
cited work is consistent with the Army Science and Technology Master Plan (ASTMP), the Army Modernization Plan and Project Reliance.  The program element contains no 
duplication with any effort within the Military Departments.  Work is performed by the U.S. Army Engineer Research and Development Center.  This program supports the 
Objective Force transition path of the Transformation Campaign Plan (TCP).  

 0603734A  Item No. 52  Page 1 of 4  Exhibit R-2 
   Military Engineering Advanced Technology  463   Budget Item Justification 



 

   February 2002  ARMY RDT&E BUDGET ITEM JUSTIFICATION (R-2 Exhibit) 
 BUDGET ACTIVITY PE NUMBER AND TITLE

3 - Advanced technology development 0603734A - Military Engineering Advanced Technology  

 B. Program Change Summary  FY 2001 FY 2002 FY 2003 
  Previous President's Budget (FY2002 PB)   5160 4747 2927  

  Appropriated Value   5207 4747 0  

  Adjustments to Appropriated Value   0 0 0  

  a. Congressional General Reductions   0 -42 0  

  b. SBIR / STTR   -154 0 0  

  c. Omnibus or Other Above Threshold Reductions   0 0 0  

  d. Below Threshold Reprogramming   0 0 0  

  e. Rescissions   -47 0 0  

  Adjustments to Budget Years Since FY2002 PB   0 0 -6  

  Current Budget Submit (FY 2003 PB )  5006 4705 2921  

 0603734A  Item No. 52  Page 2 of 4  Exhibit R-2 
   Military Engineering Advanced Technology  464   Budget Item Justification 



 

   February 2002  ARMY RDT&E BUDGET ITEM JUSTIFICATION (R-2A Exhibit)
 BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT 

3 - Advanced technology development 0603734A - Military Engineering Advanced 
Technology 

 T08             

     FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007

     Actual Estimate Estimate Estimate Estimate Estimate Estimate
 COST (In Thousands)

 T08 COMBAT ENG SYSTEMS    5006 4705 2921 10004 8831 5556 6233 

A. Mission Description and Budget Item Justification:The objective of this project is to mature and demonstrate advanced military engineering technologies that support the 
Objective Force.  Enhanced Coastal Trafficability and Sea State Mitigation demonstrates an improved capability to conduct logistics-over-the-shore (LOTS) operations in 
support of the Army’s force projection goals.  The inability to operate in rough seas and over soft beaches currently limits LOTS operations.  A Rapidly Installed Breakwater 
(RIB) mitigates severe seas and mechanical reinforcement stabilizes the beach.  This results in a 60% increase in throughput.  Joint Rapid Airfield Construction (JRAC) 
demonstrates the expedient upgrading of existing airfields.  Current construction technologies take too long.  JRAC’s terrain based site selection algorithms, computer assisted 
construction equipment, and fast curing soil stabilization chemical technologies support Army force projection goals.  The time required to double the throughput of a minimal 
airfield will be reduced from four to two days.  The cited work is consistent with the Army Science and Technology Master Plan (ASTMP), the Army Modernization Plan and 
Project Reliance.  The program element contains no duplication with any effort within the Military Departments.  Work is performed by the U.S. Army Engineer Research and 
Development Center.  This project supports the Objective Force transition path of the Transformation Campaign Plan (TCP).  

 FY 2001 Accomplishments: 
 • 3060 - Designed RIB XM 2001 (two segments aligned in a single leg) to include: fabrication of two interchangeable RIB segments and connectors; design, 

procurement, and testing of mooring system for RIB XM 2001; demonstration of RIB employment alternative(s).  

 • 395 - Completed final design of RIB Nose Section and initial design of RIB employment/deployment system.  

 • 251 - Completed final design of the Advanced Technology Demonstration (ATD) RIB to be used in FY 2002.  

 • 200 - Completed plans for FY 2002 ATD.  

 • 1100 - Provided plan, acquired materials for FY 2002 ATD sandy beach stabilization demonstration.  Constructed demonstration beach road using three 
technologies that will be used in next year’s ATD.  

 Total  5006 

 0603734A (T08)  Item No. 52  Page 3 of 4  Exhibit R-2A 
   COMBAT ENG SYSTEMS 465   Budget Item Justification 



 

   February 2002  ARMY RDT&E BUDGET ITEM JUSTIFICATION (R-2A Exhibit)
 BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT 

3 - Advanced technology development 0603734A - Military Engineering Advanced 
Technology 

 T08             

 FY 2002 Planned Program 
 • 3689 - Perform ATD Field Demonstration to include: fabrication of additional interchangeable RIB Segments; deployment of full scale partial length RIB; and 

employment/recovery of RIB by barge system.  
 • 396 - Design, procure, and deploy ATD RIB mooring system.  

 • 298 - Demonstrate ATD Beach Stabilization Technology.  

 • 322 - Design ATD RIB System and Beach Stabilization methodology.  

 - Fabricate additional segments to be used with the engineering development model tested in FY 2001.  

 Total  4705 

 FY 2003 Planned Program 
 • 998 - Select promising new construction technologies to enhance airfield construction productivity.  

 • 998 - Determine stabilizer technologies suitable for rapid stabilization of unsurfaced airfields.  

 • 925 - Select geospatial terrain visualization software, remote sensing techniques, and engineering requirements analysis procedures to support performance-
based site selection of in-theater airfields.  

 Total  2921 

 0603734A (T08)  Item No. 52  Page 4 of 4  Exhibit R-2A 
   COMBAT ENG SYSTEMS 466   Budget Item Justification 
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ENGINEER CAPABILITIES STUDY:
A PATH TO THE FUTURE

Annex E

Engineer Implications of Quadrennial Defense Review
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Joint Engineer Implications of the September 30, 2001, Quadrennial
Defense Review Report

The 2001 Quadrennial Defense Review (QDR) Report differs significantly from its
predecessor reports in three significant ways.  First, it does not appear to be a standard
product of the Pentagon’s bureaucratic process.  Instead, it has a clear and consistent
central theme that reflects the stated philosophy of the Secretary of Defense.  Second, it
emphasizes the importance of major transformation, focusing on the next decade rather
than the more distant future.  Third, it provides relatively definitive guidance on how
DoD and the forces will be transformed.  If DoD is even modestly successful in
implementing the ideas of the 2001 QDR, it may usher in the most significant change in
America’s Armed Forces since the end of the Cold War.

As a significant part of our Armed Forces, engineer forces will have to be transformed as
part of the transformation of the overall force.  Because of their unique roles and
requirements placed upon engineers, the engineer force may, in fact, have to change more
than the rest of the force.  The purpose of this report, therefore, is to identify the potential
implications of the 2001 QDR for engineer forces and to lay out several initial thoughts
on how engineers might prepare to address these implications.

Methodology

This review began by identifying engineer-specific implications of various sections of the
QDR and recording these implications as shown in Annex A.  These implications were
then sorted into the following eight “impact areas”:

∂ Force Sizing
∂ Force Design
∂ Mission Changes
∂ Resources
∂ OPTEMPO
∂ Transformation
∂ Risk Management
∂ Planning Tools

This breakdown is shown in Annex B.  The impact areas are generally in the order in
which they appear in the QDR and are not rank-ordered.

Synthesis of the QDR’s overall implications for each impact area follows.

Force Sizing

If the concepts and ideas expressed in the QDR come to fruition, there will be fewer
engineers, both in terms of overall numbers and as a percentage of the force.  Several
sections of the QDR support this conclusion.
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First, while the QDR requires that U.S. forces have the ability to swiftly defeat
aggression in two overlapping major conflicts, it only requires the capability to achieve
“decisive victory” in one of the two (pp. 17, 21).  “Decisive victory” means conducting
operational-level offensive operations to achieve a change of regime in an aggressor
country.  Because offensive operations require large numbers of engineer forces,
reducing the requirement to only one regional counteroffensive could significantly reduce
the requirement for combat engineers and fixed and float bridging.  It also eliminates the
requirement to provide engineer support for one theater's worth of RSOI, at least for the
ground offensive capability.

The QDR also states “U.S. forces will be tailored increasingly to maintain favorable
regional balances…with the aim of swiftly defeating attacks with only modest
reinforcement (p.20).”  “U.S. forces will fight from a forward deterrent posture with
immediately employable forces including long-range precision strike capabilities from
within and beyond the theater, and rapidly deployable maneuver capabilities (p. 21).”
Operationally, this would imply that forward-deployed U.S. forces would assume a more
defensive posture, using U.S. and allied ground forces initially to blunt an attack and
relying more upon precision strike to destroy an aggressor’s residual offensive capability.
Because defensive operations require fewer engineers than offensive operations, the
overall ratio of engineers in forward-deployed ground forces could be reduced.  The QDR
also notes that as the capability (and thus the deterrent effect) of forward-deployed forces
increases, this might allow the “reallocation of forces now dedicated to reinforcement to
other missions (p.20).”  Today, significant numbers of Reserve Component engineers are
dedicated to reinforcement.  They could be reallocated (probably to Homeland Defense
as discussed later) or possibly reduced in size to free resources for transformation or
converted to other types of forces.

Another factor that might drive down the ratio of engineers in a new transformed force is
that nature of that force itself.  As the QDR states, “the full promise of transformation
will be realized as we divest ourselves of legacy forces and they move off the stage and
resources move into new concepts, capabilities, and organizations that maximize our
warfighting effectiveness and…combat potential…(p. v).”  Legacy forces by their nature
are both heavy and logistically demanding, their mobility requirements for LOC
construction and maintenance and the support requirements for their logistic base demand
large numbers of engineers.  A lighter, less logistically-demanding transformed force will
significantly reduce both of these requirements, potentially making the engineer structure
required to support them a source of resources for “new concepts, capabilities, and
organizations.”  However, if the transformed force becomes more dependent upon air
movement, the engineer requirement for runway and air facility construction and repair
may increase somewhat.

One factor that might mitigate (but certainly won’t eliminate) the reduction in the size
and relative percentage of the future engineer force is the QDR’s recognition of the
plethora of missions other than warfighting that engineers must perform.  According to
the QDR, its new construct for force sizing
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for the first time takes into account the number and nature of the tasks actually assigned to
the Armed Forces.  Unlike previous force-sizing constructs, the new construct explicitly
calls for the force to be sized for defending the homeland, forward deterrence, warfighting
missions, and the conduct of smaller-scale contingency operations. As a result, the
construct should better account for force requirements driven by forward presence and
rotational issues. It will also better address requirements for low-density/high-demand
(LD/HD) assets, enabling forces (e.g., transport aircraft), and active and reserve force-mix
issues  [emphasis added] (p.18).

Thus is appears that DoD will recognize the requirement for engineers in all of these
mission areas—if the requirement is properly articulated.

Force Design

If the transformed engineer force is going to be smaller, it must be better to perform its
essential missions.  Here, the QDR includes some important ideas on future force design
criteria, particularly the concept of a capabilities-based force.

The QDR sees

increasing diversity in the sources and unpredictability of the locations of conflict. … The
United States will not be able to develop its military forces and plans solely to confront a
specific adversary in a specific geographic area. Instead, the United States could be forced
to intervene in unexpected crises against opponents with a wide range of capabilities. (p.6)

To meet this changed security environment, the U.S. needs

[a] capabilities-based model - one that focuses more on how an adversary might fight than
who the adversary might be and where a war might occur. …It requires identifying
capabilities that U.S. military forces will need to deter and defeat adversaries who will rely
on surprise, deception, and asymmetric warfare to achieve their objectives. (p. 14)

This capabilities-based model requires the ability to integrate joint combat organizations
with forces that are

∂ capable of responding rapidly to events that occur with little or no warning
∂ scalable and task-organized into modular units to allow the combatant

commanders to draw on the appropriate forces to deter or defeat an adversary
∂ highly networked with joint command and control
∂ able to integrate into combined operations better than the forces of today. (p.32)
∂ designed from the beginning for joint and combined interoperability. (p.46)

All of these criteria must apply to the engineer elements of a capabilities-based force as
well.

Mission Changes

Perhaps the most important strategic pronouncement of the QDR is that it “restores the
emphasis once placed on defending the United States and its land, sea, air, and space
approaches” by making it our highest military priority. (pp. 14,18)  This major change in
mission also has significant implications for engineer forces.
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Previously, most detailed engineer planning and commitment of resources has been to
OCONUS conflicts.  Thus, the Homeland Defense mission will require a major shift of
emphasis--at least it requires a significant amount of analysis to determine what the role
of military engineers will be.  Physical protection of critical military and economic
infrastructure is one areas of concern identified in the QDR.  However, there are several
higher-order issues that must be resolved.  For example, what is the engineer-related role
of NORTHCOM?  How should engineer forces contribute to critical infrastructure
protection and consequence management and how should they be integrated into those
efforts?  The QDR also states “protecting the American homeland from attack…is a
primary mission for the Reserve Components.” (p.30)  Until now the primary role of
Reserve Component engineers has been reinforcing Active Component forces.
Reorienting our Reserve Component engineer elements to a new mission will require
significant thought, effort, and time.  It may also have a significant impact on our ability
to execute other warplans and contingency operations.

In addition to this major change in mission focus, the QDR also articulates the need to
prepare for unanticipated and unexpected missions, noting that the U.S. may have to
intervene in unexpected crises against opponents will wide ranges of capabilities in
remote regions where terrain, topography, and climate present major challenges. (p. 6)
To meet these challenges engineers will need the ability to rapidly

∂ assess the situation and gather sufficient information for mission planning
∂ develop a plan that meets mission requirements while minimizing engineer lift

and logistic support requirements
∂ tailor engineer forces to meet those specific mission requirements
∂ respond to changes in mission requirements

Today, engineers have difficulty planning and organizing for two major theater wars
where planning has continued literally for a decade or more.  In the future joint engineers
may have to invent an entirely new approach to planning and task organization to deal
with unanticipated and unexpected missions.

Resources

Read carefully, the QDR also has much to say about the future resources that might be
available to joint engineer forces.  One of the main themes is the need to balance the need
to meet current threats while transforming the force over time. (p. 16)  The change in
defense strategy (“decisive victory” in only one theater) is clearly one way to do this.
Eliminating the requirement to conduct two operational-level offensive operations makes
it possible to release the resources for a second offensive capability to use for force
transformation.  It also eliminates many currently “unresourced” requirements.  From the
engineer perspective, this could mean either no additional resources to meet current
unresourced requirements or possibly reductions in existing force structure.

Thus, future engineer planning should seriously consider the requirement to meet
operational requirements with no more than current resource levels and possibly reduced
resources.  This in turn should reinforce the old engineer principle of doing more with
less by doing it smarter.
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OPTEMPO

While the QDR may reduce the requirement for engineers in standing warplans, it offers
no reduction in peacetime exercises, a major source of engineer OPTEMPO problems.  It
notes that the need to strengthen alliances and partnerships “requires that U.S. forces train
and operate with allies and friends in peacetime as they would in war.  This includes
enhancing interoperability and peacetime preparation for coalition operations.” (p. 15)

However, the QDR also states that the new force sizing construct will “better address
requirements for low-density/high-demand assets” (p. 18) and that “DoD will ensure that
it has sufficient numbers of specialized forces and capabilities to ensure that it does not
overstress elements of the force.” (p. 21)  Thus, if engineer requirements for exercises
and SSCs are captured and presented properly, they might help to allay demands for
reductions in engineer force structure occasioned by the reduced warplan requirement for
engineers.

Transformation

As noted earlier, this QDR is serious about transformation.  It states that

Transformation is at the heart of this new strategic approach. The Department's
leadership recognizes that continuing "business as usual" within the Department is not a
viable option given the new strategic era and the internal and external challenges facing
the U.S. military. Without change, the current defense program will only become more
expensive to maintain over time, and it will forfeit many of the opportunities available to
the United States today. Without transformation, the U.S. military will not be prepared to
meet emerging challenges. (p.16)

Clearly, transformation should also be “at the heart” of all the future-oriented efforts of
the joint engineer community.

Six critical operational goals provide the focus for DoD's transformation efforts, and joint
engineers should contribute to all of them: (p.30)

• Goal 1:  Protecting critical bases of operations (U.S. homeland, forces abroad, allies, and friends)
and defeating CBRNE weapons and their means of delivery;

Engineers have a key role to play in critical infrastructure protection.  This includes not
only constructing physical protection means to harden key targets but also helping
develop innovative methods to achieve the desired protective effects.

• Goal 2:  Assuring information systems in the face of attack and conducting effective information
operations;

A transformed joint engineer force will be much more dependent upon information.
Therefore, protection of engineer-related information operations and information systems
will be essential to performance of the overall engineer mission.

• Goal 3:  Projecting and sustaining U.S. forces in distant anti-access or area-denial environments
and defeating anti-access and area- denial threats;
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Even a lighter, more agile, and less logistically-demanding transformed force will still
require significant mobility and general engineering support to get it into theater and
sustain it there.  Providing this support will be even more challenging than it is today.
Proliferation of longer-ranged and more lethal weapons systems and WMD warheads
together with the possibility of unconventional warfare attacks against CONUS targets
means that mobility support may have to be provided from CONUS installations all the
way to employment in theater.  Additionally, the requirement to project forces into
unanticipated and unexpected operational areas will make it more difficult to do
advanced planning and preparation.  Finally, engineers will have to cope with “brilliant”
and relatively inexpensive land and deep and shallow water mines that many potential
enemies will use as part of anti-access or area-denial strategies.

• Goal 4:  Denying enemies sanctuary by providing persistent surveillance, tracking, and rapid
engagement with high-volume precision strike, through a combination of complementary air and
ground capabilities, against critical mobile and fixed targets at various ranges and in all weather
and terrains;

The primary engineer contribution here may be in helping targeteers to identify what to
attack and where to attack hard targets to achieve specific desired effects (e.g. engineers
might identify specific aimpoints on a bridge to drop either one span or the entire bridge).

• Goal 5:  Enhancing the capability and survivability of space systems and supporting
infrastructure;

The engineer contribution here is similar to the critical infrastructure protection required
by Goal 1.

• Goal 6:  Leveraging information technology and innovative concepts to develop an
interoperable, joint C4ISR architecture and capability that includes a tailorable joint operational
picture.

Perhaps the most critical new dimension of a transformed engineer force must be its
capability to substitute information for mass.  This capability will have to either be linked
to or reside in joint C4ISR systems.

In addition to setting these six transformational goals, the QDR also charges the Military
Departments and Defense Agencies with developing transformation roadmaps that
specify timelines to develop Service-unique capabilities necessary to meet them. (p.25)
Development of an integrated and synchronized Joint Engineer Capability
Transformation Roadmap is essential to effective transformation of the joint
engineer force.  If the engineer-related transformation efforts of the Military
Departments and Defense Agencies are not guided by a common vision, common
objectives, and a common approach, it will be difficult – if not impossible – for the
disparate engineer capabilities developed independently by the individual Services and
Defense Agencies to achieve the synergism necessary to provide effective support for the
transformed joint force.  It will also be virtually impossible for engineers to speak with
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one voice to insure that engineer issues are appropriately and effectively addressed in the
overall joint transformation process.

One of the key elements of the Joint Engineer Capability Transformation Roadmap
should be a blueprint for engineer participation in joint experimentation.  As the QDR
states, “to identify the best available solutions to emerging operational challenges, the
defense strategy will employ military field exercises and experiments.” (p.35)  The
Secretary of Defense clearly intends to use experimentation to develop and validate new
concepts of operations and supporting technologies.  To have a voice in how these new
operational concepts and technological approaches develop, joint engineers must be fully
engaged in the joint experimentation process.

Managing Risk

One of the key points of the QDR is that “managing risk is a central element of the
defense strategy. It involves balancing the demands of the present against preparations
for the future consistent with the strategy's priorities.” (p. 57)  This “risk management” is
also central to the challenges the joint engineer community faces today.  Resources are
stretched very thin supporting current operations that consume most available energy and
attention.  At the same time, however, the entire Department of Defense may be poised
on the verge of massive change.  Engineers must either participate in and help shape the
process for change or suffer the consequences.

DoD’s approach to risk management is based upon a risk framework with four related
dimensions: (p.57)

• Force management - the ability to recruit, retain, train, and equip sufficient numbers of quality
personnel and sustain the readiness of the force while accomplishing its many operational tasks;

Engineers face significant risk here in terms of OPTEMPO and overage, overworked, and
hard to maintain equipment.

• Operational - the ability to achieve military objectives in a near- term conflict or other
contingency;

Here, joint engineers need to assess their ability to support the new number one Defense
priority, Homeland Defense, while simultaneously meeting all of their operational
requirements worldwide.  The QDR’s philosophy in mitigating operational risk is to
assess changes in capabilities, concepts of operations, and organization design rather than
adding force structure. (p.61)  As noted earlier, engineer force structure is more likely to
be reduced than increased, reemphasizing the importance of following this philosophy.

• Future challenges - the ability to invest in new capabilities and develop new operational concepts
needed to dissuade or defeat mid- to long-term military challenges;

This dimension of risk mitigation reinforces the need for engineers to be fully engaged in
the joint experimentation process.  Carried to a logical conclusion, DoD’s emphasis on
experimentation might lead to a requirement that major new concepts (especially those
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requiring significant investment) be justified through some type of experimentation
process.

• Institutional - the ability to develop management practices and controls that use resources
efficiently and promote the effective operation of the Defense establishment.

Although this point relates mostly to business operating practices, it also argues for a
strategy-driven risk management process.  The key point for the joint engineer
community here is that is must be able to articulate its importance to the execution of the
new Defense strategy to justify its requirement for resources and force structure.

Planning Tools

One final area of the QDR that should be of great interest to joint engineers is its
emphasis on the importance of planning tools to meet the challenges of rapidly changing
or unanticipated requirements.  For example, it states “SJTF [Standing Joint Task Force]
headquarters will also utilize adaptive mission planning tools that allow U.S. forces to
operate within the adversary's decision cycle and respond to changing battlespace
conditions. (p.34)  The QDR also sees logistics decision support tools (that should
include key aspects of engineer support) as important to sustaining the force more
effectively and efficiently. (p.35)  This, too, supports the argument that joint engineer
transformation will demand the capability to substitute information for mass.

Conclusion and a Caveat

As mentioned earlier, this Quadrennial Defense Review Report reflects the philosophy of
the Senior Defense leadership better than any of its predecessors.  If the Defense strategy
outlined in the QDR is carried out, the entire Department of Defense will undergo the
most major change it has experienced since the end of the Cold War.  All elements of the
Department will willingly or unwillingly undergo significant change, but engineers will
certainly experience the impact as much or more than any other element.  For this
reason all senior officials responsible for preparing the joint engineer community for the
future should be fully aware of the QDR’s potential impact.

That said, however, the nature of the U.S. Defense planning and budgeting process,
together with the press of operational events, tend to both temper and slow intended
change.  The implications in this report are all based on the assumption that the
transformation laid out in the QDR will proceed as described and at a relatively fast pace.
Although much might happen that could invalidate this assumption, the QDR clearly
articulates the direction in which Secretary Rumsfeld intends to take the Department of
Defense and should be treated with the gravity it fully deserves.

Tab 1:  QDR Sections with Engineer Implications
Tab 2:  QDR Impact Areas
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Classified Documents

All classified documents are provided on a separate classified
CD-ROM.

Annex F includes the following:

Appendix 1 to Annex F  Plans Review Worksheets
Appendix 2 to Annex F  Market Research Worksheets
Appendix 3 to Annex F  Defense Planning Guidance (DPG) Analysis
Appendix 4 to Annex F  USFK Trip Report
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